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INTUITION, REASON AND FAITH IN SCIENCE’ 


By Professor GEORGE D. BIRKHOFF 
HARVARD UNIVERSITY 


From the earliest times scientific ideas even when 
crudely conceived have been of immeasurable impor- 
tance, not only for man’s material advancement and 
control over nature, but also in modifying and ex- 
panding his philosophic and religious outlook. In 
the effort to obtain a better understanding of his place 
in the cosmos, he is compelled to proceed largely by 
considerations of analogy based upon supposed or 
actual fact. And so he turns more and more toward 
the ever-widening vistas suggested by science in its 
continual discoveries of new truth. 

To-day the significance of science as a principal 
source of revelation is almost universally recognized. 
Thus recently, on behalf of Pope Pius XI, Cardinal 
Pacelli spoke before the Pontifical Academy of Sci- 
ences concerning the enlightenment that comes from 

1 Address of the president of the American Association 


for the Advancement of Science, Richmond, Va., December 
27, 1938. 


“the potent streams of the natural and rational sci- 
ences and the great river of revealed wisdom.”? He 
said that the former are found “wherever man looks 
for and finds truth.” As for “the great river of re- 
vealed wisdom,” is it not to be found in alli the abso- 
lutely sincere utterances of poets, philosophers and 
prophets, based on the relevant knowledge of their 
day and made after deepest meditation? It would 
seem that such utterances are in essence similar to the 
pronouncements of the scientist. Is not the vague, 
prophetic conjecture of Pythagoras that nature is 
mathematical as true as Newton’s more precise law of 
gravitation? From this point of view, the great 
streams of revelation seem to merge insensibly into 


one. 

Nevertheless, the immediate effect of scientific ad- 
vances is often very disquieting. The strong opposi- 
tion long shown to the Darwinian theory of evolution 

2See ScrENCE, 86: 2238, 470-472, November 19, 1937. 
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bears witness to this fact. Similarly at the present 
day the ever-increasing number of uncoordinated 
theories and mechanical inventions confuses and chills 
many of us. Man is felt to be a mere tragic detail in 
a vast incomprehensible whole, and our old sense of 
values seems to become less and less real. 

To persist in such an attitude of discouragement is 
unjustified. Every individual has implanted within 
him the desire to understand his role in the existing 
order. He feels an inalienable right to find out his 
duties and privileges as a citizen of the universe. By 
the light of any new knowledge he is always certain 
to gain deeper insight into his position. The wise ad- 
vice of our own great Emerson comes to mind: “Fear 
not the new generalization. Does the fact look crass 
and material, threatening to degrade thy theory of 
spirit? Resist it not: it goes to refine and raise thy 
theory of matter just as much.” 

What, then, are some of the larger points of view 
which are suggested by science to-day? In attempting 
a reply I can of course only offer a personal interpre- 
tation, inevitably reflecting the fact that I speak as a 
mathematician having some acquaintance with physics. 

Let us observe in the first place that the universe 
presents antipodal aspects—the objective and the sub- 
jective, the impersonal and the personal. If we take 
the objective aspect as more fundamental we put our 
emphasis on the notion of reality; and if we start 
from the subjective, we prefer to speak of knowledge. 
In either case we are able to discern a kind of nature- 
mind spectrum; for there appears a roughly given 
hierarchy of five ascending levels—mathematical, 
physical, biologieal, psychological and social. Each 
level has its appropriate special language. The basic 
corresponding concepts are respectively: number at 
the mathematical level; matter at the physical level; 
organism at the biological level; mind at the psycho- 
logical level; and society at the social level. If we 
choose to select one of these as somehow more real 
than the others, a great distortion arises in our point 
of view. For instance, if we regard the physical level 
as the most fundamental, we become materialists. But 
why make such an unnecessary choice? The languages 
of the various levels are essentially independent of one 
another, and the observed laws are best expressed in 
their own natural terms. Why mix up the levels of 
knowledge unnaturally? Does it clarify our idea of 
social justice to try to explain it in terms of the re- 
actions between protons and electrons in the brain? 

These considerations bring us to a first general point 
of view towards the levels of knowledge: It is desir- 
able to accord reality in equal measure to all kinds of 
knowledge everywhere, and so to view the universe as 
broadly and impartially as possible. 

Another very important observation is that in ond 
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to understand the various facts and their interrelations 
we must always use abstractions, that is, conceptual 
tools of a logical or mathematical nature. Contrary to 
opinions which prevailed until recently, any abstrac. 
tion serves only limited specifie ends. At best it wil] 
enable us to grasp more clearly some small fragment 
of reality. For example, by use of the abstraction of 
Euclidian geometry, and in that way alone, we under- 
stand the nature of space with a considerable degree 
of exactitude; and yet to-day scarcely any physicist 
would ascribe objective reality to space in itself. It 
has been Einstein more than any one else who has 
taught the scientific world the true role of Euclidian 
geometry by means of his theories of space-time and 
relativity. More generally, we have come to realize 
that our only approach to a better understanding of 
the world is by means of a widening succession of ab- 
stract ideas, each explaining imperfectly some aspect 
of the stupendous whole. This is a second synthesis 
deserving of especial emphasis. 

Thirdly, I would state a fundamental truth about 
the social level, which in some sense is the highest 
level of all: The transcendent importance of love and 
good-will in all human relationships is shown by their 
mighty beneficent effect upon the individual and upon 
society. 

Thus I have begun by presenting very briefly three 
important articles of my personal faith. These are 
not verifiable experimentally or strictly demonstrable, 
so that any one is free to agree or to disagree. 
Against my belief that the levels of knowledge are to 
be taken as equally real, one may set for instance an 
opposing belief that every fact is ultimately express- 
ible in purely physical terms. If my position is 
natural for the mathematician with his abstract point 
of view, the other may be preferred by the tough- 
minded physicist, the biologist with mechanistic incli- 
nations and the psychologist with a behavioristie out- 
look. The future will probably show that both of 
these beliefs are partly true and partly false. 

Similarly, against my conviction that any particular 
abstraction is merely a useful tool enabling us to 
understand certain facts, some will contend that one 
particular abstraction will prove to be final and 
absolute. Here my attitude springs from an extensive 
acquaintance with mathematical abstractions and their 
numerous applications, whereas the theoretical physi- 
cist, for example, tends to believe that the ultimate 
theory of atomic structure is soon to be obtained. 

Likewise some will declare that, much more than 
love and good-will, it is devoted loyalty to the state 
which is important; and I can imagine that under 
certain conditions such an assertion might be justified. 

It is my especial purpose to show how this phe- 
nomenon of faith arises inevitably in the mind of the 


j 


30, 1938 


scientist whenever he tries to evaluate technical con- 
clusions in his special field. In doing so I shall dis- 
euss the role of intuition, reason and faith in science, 
first at the mathematical and physical levels, and then 
more briefly at the biological, psychological and social 
levels. This will lead me in conelusion to formulate 
two other items of my personal creed in the hope that 
they may be worthy of your attention. 

By way of definition it must be indicated first what 
is meant by intuition. There are certain elementary 
notions and eoneepts which come spontaneously to 
the minds of all who observe, experiment with and 
reflect on a specified range of phenomena. Such gen- 
erally accepted ideas or intuitions constitute the con- 
sensus of reaction of intelligent men to a definite part 
of the world of fact. John Stuart Mill has said, “The 
truths known by intuition are the original premises 
from which all others are inferred.” It is in this sense 
that I shall refer to intuition. By reason I shall mean 
the rational superstructures which may be erected 
upon the basie intuitive ideas by means of deductive 
or inductive reasoning. These superstructures will 
also be accepted by all who are able to follow the 
sequence of logical steps involved. By faith I shall 
mean those heuristically valuable, more general points 
of view, which are beyond reason, and sometimes in 
apparent contradiction with one another, but which 
to the individual concerned seem of supreme impor- 
tance as he endeavors to give his conclusions the widest 
possible seope. 

It is clear that in this way we obtain a basie classi- 
fication of knowledge into three easily distinguishable 
types. Let us consider the occurrence of these types 
at the various levels of knowledge. 

By continual erude experimentation with classes of 
concrete objeets, man has come gradually and inevit- 
ably into the possession of certain numerical ideas. 
In particular he has been led to think of the positive 
integral numbers 1, 2, 3... as entities which exist 
in almost the same sense as the objects themselves. 
This econeept finds its realization in the designation 
of the integers by corresponding marks 1, 2,3... 
Such integers are found to be subject to certain simple 
arithmetic laws, and these laws are regarded as intui- 
tively true. 

The integers form the basis of a great part of 
mathematies. For it is found that with their aid one 
may construet fractions and, more generally, real and 
imaginary numbers. In the course of the centuries 
mathematicians have thus built by processes of pure 
treason the elaborate structures of algebra, the theory 
of numbers and analysis. An extensive array of 


beautiful and useful theorems has been deduced. 
Similarly in geometry—which in its origin may be 
regarded as the most elementary branch of physies— 
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we experiment with rigid material objects and arrive 
readily at the notions of idealized small rigid bodies 
or “points” and of idealized “lines” and “planes.” 
Then we observe that certain postulates hold, such as 
the familiar ones of Euclid. By means of these pos- 
tulates, which embody our intuitions, we are able by 
deductive reasoning to arrive at other geometrical 
theorems, including such results as the celebrated 
Pythagorean theorem which shows us in particular 
that a right triangle with legs of 3 units and 4 units 
in length has a hypotenuse of exactly 5 units in length. 
The vast mathematical domain ealled “geometry” has 
arisen from these elementary geometrical facts as a 
primary source. 

There are many other abstract mathematical strue- 
tures besides those just alluded to. In all eases it is 
found that they are made up of certain accepted 
intuitions (or postulates) and their logical conse- 
quences. 

Now what I desire particularly to point out is that 
the mathematician goes far beyond such generally 
accepted clean-cut assumptions and conclusions, in 
that he holds certain tacit beliefs and attitudes which 
searcely ever find their way into the printed page. 
Yet these form none the less part of a considerable 
oral tradition. For instance, he believes in the exis- 
tenee of various infinite classes such as that made up 
of all the integers. He believes also that the whole 
body of strict logical thought called mathematies is 
self-consistent: in particular when he finds that the 
number x admits of diverse forms of expression, as, 
for example, 


and 
w=2Y3 

he feels absolutely certain that if the unending caleu- 
lations could be fully carried out, the results would be 
exactly the same in all cases. Furthermore, when he 
recalls that in the past the most difficult mathematical 
questions have been ultimately answered, he is inelined 
to believe with the great German mathematician, Hil- 
bert, that every mathematical fact is provable. Be- 
sides all this, he attributes certain values to his results 
and their mathematical demonstrations: some theories 
seem important; some proofs are regarded as elegant, 
others as profound or original, ete. 

Such somewhat vague ideas illustrate what I would 
eall mathematical faith. Nearly all the greatest 
mathematicians have been led to take points of view 
falling in this broad category, and have attached the 
deepest significance to them. 

What I wish to emphasize concerning this generally 
overlooked aspect of mathematical thought is that, on 
the one hand, the beliefs involved have been of the 
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utmost heuristic importance as instruments of dis- 
covery, and, on the other hand, when examined in 
detail they generally turn out to involve ideas which 
are held true or false, according to the specific defini- 
tions which may be subsequently adopted. 

Suppose, for instance, that we turn to the first qués- 
tion of the existence of infinite classes. There was no 
hesitation about the unconditional acceptance of such 
classes until within a few decades, although a few, like 
the ancient Greek philosopher Zeno and the German 
algebraist Kronecker, profoundly distrusted the use 
of the infinite in mathematical reasoning. To-day, 
however, due primarily to the theory of transfinite 
aggregates created by Georg Cantor about fifty years 
ago, mathematicians have come to realize that such an 
infinite class may exist in the so-called “idealistic” 
sense but not in the sense of explicit constructibility. 
Thus the class of all collections of positive numbers 
less than 1 exists in the idealistic sense, but not in 
the alternative, more concrete sense. 

A similar situation has arisen in the detailed study 
of the self-consistency of mathematics. It has 
appeared that very limited parts of mathematics can 
be proved self-consistent. But such a general asser- 
tion as that “the whole of mathematies is self-consis- 
tent” would be considered to-day not to be sufficiently 
precise; and each time that the proof of self-con- 
sistency is extended further, a definite logical price 
has to be paid in that certain so-called metamathe- 
matical ideas are tacitly employed, which need them- 
selves to be investigated in the same respect. For 
instance, work prior to the “Principia Mathematica” 
by Whitehead and Russell (1910) showed that if the 
notion of class was not restricted, certain logical para- 
doxes would inevitably result. For this reason a 
theory of the “hierarchy of types” was devised by 
them, which limited the notion of class and so avoided 
the apparent inconsistencies. We are thus entitled 
either to say that mathematies as of the year 1900 was 
self-consistent or was not, according to the point of 
view which is adopted. In any ease the belief in 
question has Jed us to a much deeper insight into the 
nature of logie. 

With regard to the unlimited power of mathe- 
matical demonstration, it has been recently proved 
by the Austrian mathematician Godel that, if we re- 
strict ourselves to reasoning of an ordinary type, there 
exist explicit “undecidable” theorems, while from a 
higher metamathematical point of view such a theorem 
might be demonstrable. Hence Hilbert’s affirmation 
is in one sense false. But despite this fact the open 
question on which he focused attention is much better 
understood than ever before. 

Likewise in the question of value in mathematics, 
such as the importance of theories, or the elegance, 
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profundity and originality of proofs, it is clear tha 
these obscure ideas depend in large measure upon th 
momentary state of the science. Thus the theory of 
functions of an imaginary variable and classical geoy. 
etry were regarded as extremely important a quarte 
of a century ago; while to-day the theory of functions 
of real variables and the basie kind of geometry ¢allej 
analysis situs have respectively displaced these syb. 
jects in general mathematical esteem. It would hp 
hard to explain adequately the reasons for this change, 
but the increasing role of discontinuous quantity jy 
physical theory and the relativistic point of viey 
towards space and time have certainly been contribut. 
ing factors. 

An excellent instance of the power of individua| 
mathematical faith in bringing about creative advance 
has been afforded by an American mathematician, the 
late Eliakim Hastings Moore, past president of this 
Association. Moore was a thorough-going abstrac- 
tionist who believed that mathematics itself should be 
reorganized from a still higher point of view, by the 
dissection of essential common parts out of appar. 
ently different abstract fields. His point of view was 
strongly confirmed by the analytic work of Hilbert 
and Erhardt Schmidt near the beginning of this cen- 
tury. And so Moore was led to create his “General 
Analysis” in 1906. This aimed to embody his convic- 
tion that “The existence of analogies between the § 
central features of various theories implies the exis- 
tence of a general theory which underlies the par- 
ticular theories, and unifies them with respect to these 
central features.” 

As time has elapsed, the deep truth of Moore’s con- 
tention has been amply sustained. Indeed one of the 
most active schools of contemporaneous mathematical 
thought follows the higher abstract point of view 
adopted by Moore. But it has been found necessary 
to modify Moore’s program, in that, instead of a single 
“General Analysis” serving as an omniwm gatherum, 
it has been desirable to employ a few typical forms. 
In this way his faith in the power of higher abstrac- 
tion has been largely and yet not fully justified. 

A good many mathematicians are seriously ham- 
pered by lack of the ardent positive faith which Moore 
showed. This type of deficiency is generally due to 4 
strong development of purely critical powers and 10 
over-specialization. Several times I have observed 
this lack in myself, only to be counteracted by definite 
effort. For example, I did not make active use of the 
fundamental integral of Lebesgue for a long time, ané 
so was prevented from pursuing to their natural cov 
clusion certain ideas which finally led me to establish 
the basic “ergodic theorem” in 1931. Here I was 
finally converted, as it were, to the use of this tod 
by the important advances of Koopman and von Net- 
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mann, and in particular by the latter’s proof of the 
“mean ergodic theorem.” It is worthy of note that 


S the related ergodic hypothesis goes back in its origins 


to the physicists Boltzmann and Maxwell. 

Let us turn next to the physical level where the cor- 
responding situation is at least equally interesting. 

If we accept the ordinary conceptions of space and 
time, which seem destined always to play a basic role 
in workaday physies, we find that the simplest physical 
ideas are those which arise through the manipulation 
of massive bodies. ‘As these ideas have become clari- 
fied, they have been given abstract formulation in 
terms of such concepts as those of mass, force, ete. 
Newton’s celebrated three fundamental laws of motion 
embody the final form of the refined intuitions thus 


| arrived at. With these as a basis and the acceptance 


of certain further special observed laws, one may 
deduce by mathematical reasoning the theory of 
mechanies as applied, for example, in the solar system. 

Similarly, through experimentation with electrified 
bodies, electric currents, magnets, ete., there was de- 
veloped by Faraday the intuitive ideas of electric and 
magnetic lines of force which are now generally 
accepted. Later Maxwell incorporated these ideas in 
the appropriate electro-magnetic equations. Upon 


this basis all classical electro-magnetic theory has been 


logically constructed. Furthermore, by means of the 
identification of the light wave and the eleetro-mag- 


netic wave, due to Maxwell, an adequate theory of light 


has been obtained. 
Thus we see the important role which intuition and 
reason have played in two fundamental branches of 


| physics—mechanies and electro-magnetism. A cursory 
s survey of the various other branches of the subject 


would show that a similar situation holds throughout, 
except in the rapid developments of quantum mechan- 
ies during the last decade or so. In this strange 
theory the physicist begins indeed with a planetary 
model of the atom, reminiscent of Niels Bohr’s earlier 
theory. But a flying leap is made from this temporary 
scaffolding to what is thenceforth regarded as the only 
basic reality—the wave equations of Schrédinger and, 
better ‘still, of Dirae. Once having arrived at these 
mathematical equations the physical theorist proceeds 
to show how he ean predict innumerable facts previ- 
ously out of his range by use of this arbitrary ad hoc 
machinery. The process involved somehow reminds 
me of a record sea voyage made through a fog! I 
can not but anticipate that a more intuitive and 
natural approach to essentially the same results will 
be found later on. An analogous earlier instance in 
physies is perhaps to be found in the unmotivated 
theory of eycles and epicycles entertained by the 
ancient astronomers. This explained the motions of 


the heavenly bodies with considerable success, but was 
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destined to be completely displaced by the intuitively 
reasonable, gravitational theory of Newton. 

The fact remains, however, that the recent develop- 
ment of quantum mechanics forms one of the most 
astounding and important chapters of all theoretical 
physies. 

It is interesting to recall how this great advance 
came about through the faith of the German physicist 
Planck at the outset of the present century. His 
direct experience with the phenomena of radiation had 
led him to believe that there were discontinuous pro- 
cesses at work, not to be explained by any modifica- 
tion of the time-worn classical theories, and so he was 
led to formulate his celebrated quantum hypothesis in 
1900. It was this daring concept of Planck, more than 
anything else, that has freed the minds of physicists 
from the shackles of too conventional thinking about 
atomie phenomena, and so has made possible the 
quantum-mechanical quest of which the end is not yet 
in sight. 

There has always been an abundance of faith among 
the physicists. Every one knows how Newton and 
others have found confirmation even for their religious 
beliefs in the lawful character of physical phenomena. 
It is not hard to understand why the tendency towards 
dogmatic affirmation among the physicists has been 
stronger than among the mathematicians. For the 
physicist with considerable justice feels that he is 
exploring ‘the mysteries of the only actual and very 
exciting universe; whereas the mathematician often 
appears to live in a purely mental world of his own 
artificial construction. A good illustration of this 
tendency of the physicists is afforded by their chang- 
ing attitudes towards the wave theory versus the cor- 
puseular theory of light. Over a considerable period 
the corpuscular theory of Newton held sway; then 
this was displaced by the wave theory of Huyghens, 
the Dutch physicist; and nowadays a kind of vague, 
uncertain union of the two is generally accepted. 

In this connection it is especially interesting to 
recall the scientific beliefs to which Faraday was led 
in his fundamental work on electricity and magnetism. 
From his experimental results in this field, he saw that 
there was obeyed here as elsewhere the law which he 
called the “conservation of force” and which we to- 
day would call the “conservation of energy.” He saw 
that this energy was localized in space, and he could 
only conceive of it as being propagated in time; and 
so he was led to the belief that electro-magnetic energy 
is also propagated with finite velocity. Thus in an 
article, “On the Conservation of Foree,” published in 
1857, he expressed himself as follows: “The progress 
of the strict science of modern times has tended more 
and more to produce the conviction that ‘force 
[energy] can neither be created or destroyed’. . .;” 
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“time is growing up daily into importance as an ele- 
ment in the exercise of force; to inquire, therefore, 
whether power acting either at sensible or insensible 
distances, always acts in time is not to be meta- 
physical.” By way of justification of the rather 
mathematical direction in these thoughts, Faraday 
said further, “I do not perceive that a mathematical 
mind, simply as such, has any advantage over an 
equally acute mind not mathematical . . .;” “it could 
not of itself discover dynamical electricity nor electro- 
magnetism nor even magneto-electricity, or even sug- 
gest them.” But the achievements of the more mathe- 
matical Maxwell were later to show that Faraday had 
underestimated the power of pure reason. 

It is thus clear that through an act of faith Faraday 
attained to a kind of deeper insight; for the existence 
of the electro-magnetic wave has long since been estab- 
lished experimentally. However, the beliefs of Fara- 
day in this connection can not be regarded as abso- 
lutely true, since according to present-day conceptions 
the notion of energy which he accepted is only roughly 
valid as a statistical approximation. Nevertheless, 
Faraday certainly penetrated more into the nature of 
electrical and magnetic phenomena than any of his 
contemporaries; and it is difficult to see how, with the 
limited mathematical and physical knowledge at his 
disposal, he could have gone any further in the way 
of prophetic conjecture. 

The intimate relation between philosophical-scien- 
tifie points of view and actual advances in theoretical 
physies has been admirably illustrated by Einstein’s 
gravitational theory of 1915. Taking as his starting 
point the bold but reasonable hypotheses that matter 
must condition space and time, and that, in parts of 
space remote from matter, elementary particles move 
with uniform velocity in a straight line, he arrived at 
his field equations as the most elegant mathematical em- 
bodiment of these ideas. Thus there was obtained a 
quasi-geometrical theory of gravitation which in cer- 
tain respects is more natural than the celebrated theory 
of Newton, while the predicted differences, although ex- 
cessively minute, are in favor of the new theory. But 
Einstein’s theory can not be regarded as true in any 
absolute sense, since it gives us at best a partial, 
highly idealized view of the physical universe. 

It is hardly too much to say that, since the beginning 
of the present century, the main advances in theo- 
retical physics have been the outcome of a similar 
kind of mathematical guesswork, in which, however, 
the mathematician himself has taken little or no part! 
The guessing of the physical theorist is guided almost 
entirely by considerations of subtle mathematical 
analogy. 

This peculiar situation has led naturally enough to 
the feeling that pure mathematics almost suffices with- 
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out much recourse to the results obtained in th 
physical laboratory. Sir Arthur Eddington },, 
embodied the extreme point of view in his recent hook, 
“The Relativity Theory of Protons and Electroys” 
thus taking a position antipodal to that of Faraday, 
Eddington says: “Unless the structure of the nucleys 
has a surprise in store for us, the conclusion seen, 
plain—there is nothing in the whole system of Jay; 
of physics that can not be deduced unambiguoysly 
from epistemological considerations. An intelligence. 
unacquainted with our universe but acquainted wit) 
the system of thought by which the human mind inter. 
prets to itself the content of its sensory experience, 
should be able to attain all the knowledge of physics 
that we have attained by experiment.... For 
example, he would infer the existence and propertie 
of radium, but not the dimensions of the earth.” 

I would comment upon this mystical conjecture of 
Eddington as follows: It is no doubt partially true 
that in some respects we need the laboratory less than 
we did before, due to the fact that we live surrounded 
by all manner of scientific instruments and machines, 
with whose properties we have become acquainted. 
In other words, we live in a transformed world which 
is a kind of huge laboratory. Yet I doubt whether any 
individual, however intelligent, who was not acquainted 
with such instruments and machines, would be able, 
through analysis of ordinary sensory experience, to 
go very far. On the other hand, I would agree with 
Eddington that the starting point from which know 
physieal laws may be deduced is likely to depend on 
only a few intuitive ideas; and perhaps a sufficiently 
powerful mathematical intelligence would realize that 
the facts of sensory experience could only be simply 
explained in this way. 

An equally remarkable conjecture was expressed by 
Dr. Charles Darwin in a vice-presidential address, 
“Logie and Probability in Physies,” before the British 
Association last summer. In this address he said, “The 
new physies has definitely shown that nature has no 
sharp edges, and if there is a slight fuzziness inherent 
in absolutely all the facts of the world, then we must 
be wrong if we attempt to draw a picture in hard 
outline. In the old days it looked as if the world had 
hard outlines, and the old logie was the appropriate 
machinery for its discussion.” He therefore suggested 
“that some day a real synthesis of logie will be made” 
leading to “a new reformed principle of reasoning.” 

Here I can agree with Darwin to the extent of 
admitting that there always exists a metamathematical 
fringe in logic. But it seems obvious that in logi¢ 
there has been a record of continual advance by critical 
and profound diversification rather than by any esse! 
tial alteration of point of view. 

In my own limited experience in mathematical 
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physies I have also seen how natural it is to take a 
positive attitude on open questions. Thus a good 
many years ago I showed mathematically that mere 
spatial symmetry about a center necessitates a static 
gravitational field. This led me to believe that the 
Einstein field equations were probably too inelastic to 
fit the faets, but I did not put forth this opinion. 
Shortly afterwards Lemaitre, in trying to explain 
the expanding (non-statie) stellar universe found it 
necessary to modify the field equations, in part be- 
cause of my result; and so my belief was to this extent 
justified. 

Again, I have had during the last few years a feel- 
ing that a conceptual space-time model for quantum 
mechanies is likely to be found, although theoretical 
physicists would in general disagree. Nevertheless, 
my faith is so strong that my recent researches lie 
principally in this direction. I have already found 
interesting results, and am confident that these efforts 
will not be wasted, since the possibilities of the con- 
ceptual approach need to be more carefully explored. 

In ending these remarks about the role of intuition, 
reason, and particularly of faith, at the physical level, 
it is to be observed that the physicist as such sys- 
tematically ignores the phenomena of life, for it is 
dead and not living matter with which he concerns 
himself in his laboratory. 

All in all, it is a faith in the uniformity of nature 
which remains the guiding star of the physicist just 
as for the mathematician it is a faith in the self-con- 
sistency of all mathematical abstractions, although 
these faiths are more sophisticated than ever before. 
The minds of both are tinged with an unwavering 
belief in the supreme importance of their own fields. 
The mathematician affirms with Descartes, omnia apud 
me mathematica fiunt—with me everything turns into 
mathematies; by this he means that all permanent 
forms of thought are mathematical. The physicist on 
his part is apt to think that there is no reality essen- 
tially other than physical reality, so that life itself 
is finally to be fully deseribed in physical terms. 

Although I have no especial acquaintance with the 
biological, psychological or social domains, it seems 
clear to me that a similar situation prevails in them. 
In the biological field the intuitions upon which one 
depends are those associated with the concept of the 
organism and its evolution. These intuitions ean not 
be formulated conclusively and completely in simple 
postulates, as is possible at the mathematical and 
physieal levels. It is rather through an acquaintance 
with an immense array of interrelated, analogous facts 
that the biologist finds himself able to deal with novel 
situations. By means of the geological record on the 
one hand and the results obtained in the field and 
laboratory on the other, he acquires a better and better 
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understanding. His prineipal weapon is always indue- 
tive reasoning. It seems certain that a deductive treat- 
ment of biology is at least very remote and if ever 
accomplished will be utterly different from anything 
which we can imagine to-day. There are, however, 
a few special fields like the theory of heredity, in 
which a considerable mathematical structure hys been 
developed. In this theory, by means of the “chromo- 
somes” and their corresponding abstract “genes,” it 
has been possible to explain a complicated array of 
facts. 

The faith of the biologist generally tends in the 
direction of a mechanistic theory of life or of some 
opposing vitalistie theory. In fact, he is foreed to 
employ the principle of physical causation in his 
efforts to understand biological phenomena and does 
not yet know of definite limitations in its use. Re- 
cently there has been some indication of a return to 
vitalism, so that onee more a considerable group of 
biologists are convineed that not all the phenomena of 
living matter are to be accounted for by ordinary 
physical and chemical law. The controversy involved 
has long been a burning one, and accordingly one 
naturally suspects that the question is really meaning- 
less. In any ease, however, special mechanistic hy- 
potheses have so far pointed the way to new creative 
advances. 

It is interesting to remark that the insufficiency of 
a rigorously deterministic theory of the living organ- 
ism admits almost of mathematical demonstration in 
the following manner. A genuinely mechanistic uni- 
verse would have to be free of any infinite factors. 
For example, if one accepts a simple Newtonian 
theory, there might be reaching the earth from infinite 
space unknown quantities of matter and energy, so 
as to change arbitrarily the course of events upon the 
earth. But in any completely mechanistic system, 


free of such infinite factors, it is not difficult to prove’ 


that there will necessarily be a kind of eternal Nietz- 
chean recurrence. For instance, we are here together 
this evening considering a particular topic. The 
strict adherence to the deterministic point of view 
would entail the consequence that in the eons yet to 
come this same scene will be re-enacted infinitely often. 
I submit that this is dramatically improbable! 

Recent advances in the chemical knowledge of large 
organic molecules seem to indicate an innate hospitality 
of actual matter toward the evolution of the living 
organism. In this way a plausible genetie account of 
the origin of life is suggested, which, however, can 
searcely be called mechanistic. It begins to seem pos- 
sible that we are on the verge of further refinements 
in our concept of matter, such as Emerson anticipated 
in the quotation made above. 

The situation at the psychological level is even less 
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amenable to precise treatment. All of us have a life- 
long experience with ourselves and other human be- 
ings. This automatically gives rise to a vast complex 
of intuitive psychological notions. We all are aware 
of course that there are concomitant physiological pro- 
cesses going on in the body, nervous system and brain. 


_ Now it is the business of the professional psychologist 


to give exact definition and interpretation to these 
crude ideas; and he finds his greatest illumination in 
the facts of abnormal psychology, with which most 
of us are unacquainted. However, in the case of 
either layman or professional the processes of reason- 
ing are mainly by analogy. Even the psychiatrist, 
familiar with many conerete cases, must treat each 
new patient by the inductive method. There are too 
many psychological intuitions and too few exact laws 
for any imposing edifice of pure reason to be erected. 

In certain restricted psychological domains, for- 
malization is to some extent possible. Thus I have 
ventured to formulate a theory of “esthetic measure,” 
by explicit numeration and weighting of esthetic fac- 
tors. This aims to explain certain simple esthetic 
facts in our enjoyment of visual and auditory forms. 
The theory has been to some extent substantiated by 
experiments made at Harvard and elsewhere. But in 
any case, no matter how successful the theory might 
prove, it would be wholly absurd to try to set up an 
elaborate logical structure on the basis of the fairly 
arbitrary and inexact assumptions involved. Gen- 
erally speaking, as we proceed from the more objec- 
tive to the more subjective levels of thought, we find 
that elaborate logical structures seem to be of less and 
less utility. 

The basic belief of the professional psychologist is 
in the completeness of the physiological accompani- 
ment of every psychical fact; and he formalizes the 
observed facts by means of the parallelism. But there 
is a conflict between this attitude of the technician 
towards mind, for whom the individual is a complex 
of neurally characterized components, and that of 
the ordinary man—equally an expert though of a 
different kind—who sees all sorts of permanent values 
in personality, not adequately characterized in neural 
terms. The second attitude leads nearly all of us to 
have deep affections and abiding personal loyalties, 
whether or not we are psychologists! 

Here again I think that these apparently opposing 
points of view are both more or less true; and I 
incline all the more to this opinion because of my con- 
viction that as yet we know relatively little about the 
phenomena of personality. For it seems certain to 
me that the extent of hidden organization in our uni- 
verse is infinite, outside as well as inside of space and 
time; such a conviction is very natural to a mathe- 
matician, since the three ordinary spatial dimensions 
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and the single temporal dimension are for him only 


particular instances of infinitely many other ¢p. 
ceivable dimensions! If this be true, any broad ¢op. 
clusions concerning the nature of personality woul, 
seem altogether premature. 

At the social level the most serviceable intuitiye 
ideas cluster around the concept of societal evolution, 
It is of course the comparative study of human insti. 
tutions which furnishes the principal interest. The 
analogy between forms of society and evolving organ- 
isms is a deep-lying one. Here again the usefy| 
logical structure which can be built around the very 
complicated facts is exceedingly simple. Even in 
such a formalized field as ethies, dealing with the 
behavior of the individual as a member of society, 
logie plays an almost negligible role. 

Belief here seems to gather principally around the 
idea of societal progress. Progress—or its non-exis- 
tence—serves as our fundamental tenet. Some believe 
that society can improve indefinitely, tending toward 
a perfect society. Such a belief is of course a funda- 
mental one in most religious systems. Others find 
this idea too naive. They stress the gregarious instinct 
in man and tend to think of societal changes as taking 
place in various directions strongly conditioned by 
changing physical environment. All would admit, 
however, that without the concept of dynamical social 
processes, social theorizing would be stale and un- 
profitable. 

Let us turn now to consider some further conclu- 
sions, towards which this brief survey of intuition, 
reason and faith at the various levels seems to point. 

As far as intuition and reason are concerned, these 
are the common property of all competent individuals. 
The narrow, closely articulated chains of deductive 
reasoning serviceable at the earlier levels are more and 
more replaced by loose webs of inductive reasoning 
at the later levels, as we pass from the objective to 
the subjective. At the same time the basic intuitions 
change from the simple and precise types employed 
in mathematics and physies to the increasingly com- 
plicated and diverse forms characteristic of biological, 
psychological and social phenomena. 

However, it is just as necessary to clarify and to 
formalize our knowledge at these later levels as at the 
earlier ones. The processes of systematic reasoning, 
whether inductive or deductive, have always a definite 
prophylactic value, and in particular enable us to 
avoid the dangers of prejudiced and intolerant points 
of view. It may be observed in passing that the care- 
ful application of impartial thoroughgoing analysis 
is as important for everyday living as it is in the 
study and the laboratory. 

The striving for rational comprehension is one of 
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the noblest attributes of man. In his agelong difficult 
struggle he has been able to secure greater freedom 
only through a better technical mastery of his environ- 
ment. No other method of liberation has been vouch- 
safed to him. But this increased mastery has brought 
with it automatically new intellectual responsibilities 
and a more complex way of life. In consequence, 
unforeseen and threatening dangers arise from time 
to time; and there is thus imposed on him the necessity 
to advanee still further, which is to-day more urgent 
than ever before. 

A new injunction has been laid upon the spirit of 
man, to know and to understand ever more broadly 
and deeply.* 

Now along with the increase in scientific knowledge 
there appear certain crudely expressed, deeper in- 
sights, not completely true or false, some in opposition 
to others, but all supremely valuable nevertheless. 
These are embodied in beliefs which seem the inevit- 
able accompaniment of all creative thought. 

Thus in the daring effort of the scientist to extend 
knowledge as far as possible, there arises an aura of 
faith. It is this spontaneous faith which furnishes the 
most powerful incentive and is the best guide to 
further progress. 

Such are some of the very general points of view 
to which a considerable mathematical and scientific 
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experience has led me. If they are worthy of serious 
attention it is not because of their novelty, but 
rather because in their aggregate they rise above the 
details of the numerous specialized fields of knowledge 
and sustain the scientist in his unceasing and ardent 
search after truth. 

Doubtless many of you are ready to ask the ever 
more insistent question: If science has thus pro- 
foundly modified the general outlook and way of life 
of mankind, is it not the especial duty of such an 
association as ours to point out constructive remedies 
for the ensuing maladjustments? In the “Part II: 
Science and Warfare” of his admirable address as 
president of the British Association last August Lord 
Rayleigh closed by expressing the hope that our two 
associations could cooperate in such a way as to “bear 
useful if modest fruit in promoting international 
amity.” In this hope all of us will deeply coneur- 
The presence of Sir Richard Gregory with us at the 
Richmond meeting is the first token of the projected 
closer relation between the parent British Association 
and ourselves. It is much to be desired that this action 
will encourage further unification of the whole scien- 
tifie world. I am sure that practically all our joint 
membership would agree with me that it is the wider 
diffusion of “the steady light of scientifie truth” 
which holds out most hope of a better understanding 
among men. 


SCIENTIFIC EVENTS 


THE PENNSYLVANIA CHEMICAL SOCIETY 


A Group of Pennsylvania chemists received on De- 
cember 14 a charter as “The Pennsylvania Chemical 
Society.” Included among the incorporators are Dr. 
Edward R. Weidlein, director of the Mellon Institute 
at Pittsburgh, and Dr. Frank C. Whitmore, dean of 
the School of Chemistry and Physics at the Pennsyl- 
vania State College. 

The society is incorporated “for the purpose of 
encouraging in the broadest and most liberal manner 
the advancement of chemistry as a science and as a 
profession in the Commonwealth of Pennsylvania, 
especially in fostering public welfare and education 
in matters involving chemistry, and aiding the develop- 
ment of industry and promoting the health, happiness 
and prosperity of the people of the Commonwealth. 
The society will carry forward the important role 
which chemistry has played in Pennsylvania from 
earliest Colonial times. Even prior to the establish- 
ment of this nation when the colonies and the early 
states were mainly dependent upon other foreign coun- 
tries for many advances in science and also for most 
of their chemical necessities, there was formed in Penn- 


’ From my circular Association letter of 1936. 


sylvania what appears to be probably the first organi- 
zation on the American Continent for the production 
of chemical products upon an industrial basis. Penn- 
sylvania has mothered American chemical industry and 
been the seat of much distinguished work in the pro- 
fession. Pennsylvania has led in the formation of 
institutions of learning from which there have gone 
forth innumerable chemists to teach others throughout 
the land how best to make use of the science and how 
to serve the commonwealth, the nation and themselves 
in an adequate capacity.” 
The officers of the society are as follows: 


President—Dr. Jos. W. E. Harrisson, consulting chem- 
ist, member of the firm of LaWall and Harrisson of Phila- 
delphia, assistant professor at the Philadelphia College 
of Pharmacy and Science. 

Vice-president—Dr. Nelson W. Taylor, of the School of 
Mineral Industries, Pennsylvania State College. 

Secretary and Treasurer—Dr. Elliott P. Barrett, mem- 
ber of the staff of the Mellon Institute for Industrial Re- 
search, Pittsburgh. 


The society will shortly hold a meeting for formal 
acceptance of the articles of incorporation and will 
actively proceed with its corporate purposes. 
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OFFICERS OF THE AMERICAN CHEMICAL 
SOCIETY 

Dr. SAMUEL COLVILLE LIND, dean of the Institute 
of Technology of the University of Minnesota, has 
been elected president of the American Chemical So- 
ciety for 1940. Dr. Lind will take office as president- 
elect on January 1, 1939, at which time Professor 
Charles A. Kraus, of Brown University, becomes pres- 
ident, sueceeding Dean Frank C. Whitmore, of Penn- 
sylvania State College. 

The new president-elect was chosen by the council 
from four nominees receiving the largest number of 
votes in a national poll by mail by more than 22,000 
members of the society. The council includes national 
officers, directors, editors of publications, past presi- 
dents, chairmen of professional divisions and coun- 
cilors of the eighty-five local sections. 

Dr. Lind, who has been editor of the Journal of 
Physical Chemistry since 1933, has been a leader of 
chemical research in the field of radioactivity, radium 
extraction and measurement, influence of radiation on 
chemical action, kinetics and chemical reactions, photo- 
chemistry and chemical effects in electrical discharge. 
He originated the ionization theory of the chemical 
effects of radium rays and invented the Lind inter- 
changeable electroscope of radium measurements. 

He taught at the Massachusetts Institute of Tech- 
nology in 1902-03 and at the University of Michigan 
from 1905 to 1915. He has been associated with the 
United States Bureau of Mines since 1913, first as 
chemist in radioactivity and since 1918 as physical 
chemist. He was chief chemist of the bureau from 
1923 to 1925 and associate director of the Fixed Nitro- 
gen Research Laboratory, Washington, D. C., in 1925- 
26. Before becoming dean of the Institute of Tech- 
nology in 1935, he was director of its School of Chem- 
istry for nine years. 

Three directors and four ecouncilors-at-large have 
been elected as follows: 


Directors 


Dr. E. R. Weidlein, director of the Mellon Institute of 
Industrial Research, Pittsburgh, and past president of 
the society, elected from the third district, comprising 
Pennsylvania, Delaware and Ohio. 

Thomas Midgley, Jr., of Worthington, Ohio, vice-presi- 
dent of the Ethyl Gasoline Corporation, reelected director- 
at-large. 

Professor Arthur J. Hill, chairman of the department 
of chemistry of Yale University, reelected from the first 
district, including Connecticut, Massachusetts, Rhode 
Island, Maine, New Hampshire, Vermont and Canada. 


Councilors-at-large 
Dr. George D. Beal, assistant director of the Mellon 


Institute, Pittsburgh. 
Dr. Henry Gilman, professor of organic chemistry at 


the Iowa State College. 
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Dr. Harry N. Holmes, head of the department of chey. 


istry of Oberlin College. 
Professor Harold C. Urey, professor of chemistry 


Columbia University. 


THE AMERICAN GEOGRAPHICAL SOCIETy 


At the regular monthly meeting of the American 
Geographical Society held in the auditorium of the 
American Museum of Natural History, Roland |, 
Redmond, president of the society, announced that Dr, 
John Kirtland Wright had been appointed director of 
the society. His appointment is effective immediately, 

Dr. Wright graduated from Harvard College jn 
1913 and received the Ph.D. degree in 1922. He has 
been on the staff of the American Geographical So. 
ciety since 1920, as librarian from 1920. to 1937 and 
since then as research editor. His main interests lie in 
the fields of historical geography, population studies 
and geographical bibliography, on which subjects he 
has published books and periodical articles. He has 
also edited several of the publications of the society, 
notably “New England’s Prospect: 1933” and Dr. C. 
O. Paullin’s monumental “Atlas of the Historical 
Geography of the United States,” which was published 
jointly with the Carnegie Institution of Washington. 

Founded in 1852, the American Geographical So- 
ciety is the oldest geographical society in the United 
States and the leading research institution of its kind. 
In 1915, with a reorganization of the staff, Dr. Isaiah 
Bowman was appointed as the first director, a posi- 
tion that he held until 1935, when he assumed the presi- 
deney of the Johns Hopkins University, Baltimore. 
During the twenty years of Dr. Bowman’s director- 
ship the activities of the society were greatly enlarged. 
Many projects of research were undertaken, among 
them the compilation and publication of a great map 
of Latin America in 107 sheets (now nearing comple- 
tion), as well as studies of the polar r-~ions and of 
the parts of the world that are still open to pioneer 
settlement. Some fifty authoritative books dealing 
with nearly all phases of geography have been issued 
by the society since 1915, and the society on several 
occasions has been called into consultation by the Gov- 
ernment. 

Ineluded on its council are: Isaiah Bowman, Charles 
R. Crane, F. Trubee Davison, Lincoln Ellsworth, John 
H. Finley, William Hale Harkness, H. Stuart Hotch- 
kiss, Archer M. Huntington, Arthur Curtiss James, 
Wesley C. Mitchell, Frank L. Polk, William A. Rocke- 
feller, Carl C. Shippee. 


AWARD OF THE EDISON MEDAL OF THE 
AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS 

Dr. DuGALp C. JACKSON, professor emeritus of elec- 
trical engineering at the Massachusetts Institute of 
Technology, has been awarded the 1938 Edison Medal 
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of the American Institute of Electrical Engineers “for 
outstanding and inspiring leadership in engineering 
education and in the fields of generation and distribu- 
tion of electric power.” The presentation will be made 
on the evening of January 25, during the annual winter 
convention of the institute, which will be held in the 
Engineering Societies Building, New York. 

Dr. Jackson’s early engineering experience was 
gained as vice-president and engineer from 1887 to 
1889, for the Western Engineering Company at Lin- 
coln, Nebr. He was assistant chief engineer with the 
Sprague Electrie Railway and Motor Company, New 
York City, from 1889 to 1891, and later was chief 


» engineer for the central district of the Edison General 


Electric Company. In 1891, he formed a consulting 


4 engineering firm with his brother, W. B. Jackson, and 


also became professor of electrical engineering at the 
University of Wisconsin. In 1907 he was appointed 
professor and head of the department of electrical 
engineering at the Massachusetts Institute of Tech- 
nology, becoming professor emeritus in 1935. He con- 
tinued as senior partner of the consulting engineering 
firm of Jackson and Moreland, organized in 1919, until 
1930. 

Dr. Jackson joined the American Institute of Elec- 
trical Engineers in 1887. He has been member and 
chairman of many institute committees, and was vice- 
president, 1897-99, and president, 1910-11. He has 
been president of the Boston Society of Civil Engi- 
neers and of the Society for the Promotion of Engi- 
neering Edueation and is president of the American 
Institute of Consulting Engineers. He is president of 
the American Academy of Arts and Sciences, and was 
a member of the National Research Council from 1928 
to 1936. He has published five books on electrical 
engineering and approximately 150 articles related to 
engineering projects and engineering education. Dr. 
Jackson served in France as lieutenant-colonel of engi- 
neers during the latter part of the World War, and is 
Chevalier of the French Legion of Honor. 

The Edison Medal, founded by associates and friends 
of Thomas A, Edison to perpetuate his memory, is 
awarded annually for “meritorious achievement in 
electrical seienee, electrical engineering or the electrical 
arts” by a committee of twenty-four of the leading 
members of the American Institute of Electrical Engi- 
neers. Previous recipients have been Elihu Thomson, 
Frank J. Sprague, George Westinghouse, William 
Stanley, Charles F. Brush, Alexander Graham Bell, 
Nikola Tesla, John J. Carty, Benjamin G. Lamme, 
W. L. R. Emmet, Michael I. Pupin, Cumings C. Ches- 
ney, Robert A. Millikan, John W. Lieb, John White 
Howell, Harris J. Ryan, William D. Coolidge, Frank 
B. Jewett, Charles F. Seott, Frank Conrad, Edwin 
W. Rice, Jr., Bancroft Gherardi, A. E. Kennelly, 
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Willis R. Whitney, Lewis B. Stillwell, Alex Dow and 
Gano Dunn. 


ADDRESS OF THE PRESIDENT OF THE 
ROYAL SOCIETY INTRODUCING 
THE PILGRIM TRUST 
LECTURER 


AT a meeting of the Royal Society on December 8 
held at the Royal Institution, the president of the 
Royal Society, Sir William Bragg, delivered the fol- 
lowing speech preparatory to the Pilgrim Trust Lee- 
ture by Dr. Irving Langmuir. He spoke as follows: 


The principal business of this afternoon has a signifi- 
cance which is at once important, interesting and welcome. 
We are to hear an address from one of the greatest scien- 
tists of the United States, honored throughout the world. 
In introducing him to you I must tell ‘you in a few words 
why he has come, and what his coming means to us. 

Rather more than a year ago, Professor L. J. Hender- 
son, of Harvard University, foreign secretary to the Na- 
tional Academy of Sciences of Washington, was a visitor 
to this country and had many meetings with fellows of our 
(Royal) society. At one of these meetings the suggestion 
was made that there would be valuable results if direct 
cooperation could be established between the National 
Academy and our society. It was thought that a first step 
in this direction would be made if lecturers could be inter- 
changed between the two bodies and the countries which 
they represented. The Pilgrim Trust was approached, 
and a most generous response was made. The trust prom- 
‘ised to give £250 guineas a year for six years in order 
that a good trial might be made of a suitable scheme. 
Finally, it was proposed that in alternate years an Amer- 
ican scientist should be invited to England by our society, 
and a British scientist invited to America by the academy. 
The two societies gladly endorsed the proposal in October 
of last year. The presence of Dr. Irving Langmuir, in- 
vited by our society, is the first realization of the scheme. 

I should explain for the benefit of some who may not be 
familiar with the scientific institutions of America that 
the National Academy occupies a foremost place in the 
States. It corresponds in many ways with our society. 
Our society is proud to be associated with an institution 
of such high standing; our relations with it have always 
been most friendly, and we are glad indeed that they 
are to be strengthened still further by this new bond 
between us. 

Dr. Irving Langmuir was chosen without any hesitation 
as the man whom we would most like to see in Britain 
as our first Pilgrim Trust lecturer. He has already done 
famous things both in pure science and its applieations. 
No doubt there are many who know what he has done for 
the great illumination problems. The modern electric 
lamp, with its filling of gas, is largely his creation, and 
the electron discharge has been developed by him so as 
to become one of the useful tools of industry. His work 
on the nature, properties and handling of molecular films 
spread on the surfaces of liquids is admired and copied 
in every laboratory of distinction. He has new work on 
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this subject to describe to us this afternoon, work which 
makes a notable addition to the subject of biochemistry. 
We are very happy that America should spare to us for 
this visit a man who has done so much for the reputation 
of American science, and we are very ready to learn what 
he has to teach us. 

Our society has sought to pay its respect to Langmuir’s 


work by the award of the Hughes Medal in 1918, and by 


electing him as a foreign member of our body. He re- 
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ceived the Nobel Prize for chemistry in 1932. The Amey. 
ican Academy of Arts and Sciences gave him the Rup. 
ford Medal in 1920. 

It is an interesting fact that this Rumford Medal ;, 
the parallel of our own Rumford Medal, in that the ty, 
were founded by the same great scientist. I may dray 
your attention to a further interesting fact, that Rumforj 
the American was the originator of the Royal Instity. 
tion where we meet to-day. 


SCIENTIFIC NOTES AND NEWS 


THE American Association for the Advancement of 
Science and a large number of affiliated and associated 
societies are holding meetings in Richmond during the 
present week, under the presidency of Dr. S. A. 
Mitchell, professor of economies in Columbia Uni- 
versity. A preliminary program, edited by Dr. F. 
R. Moulton, permanent secretary, was printed in the 
issue of ScreNcE for December 2. Full accounts of 
the meeting and a number of the more important ad- 
dresses will appear subsequently. The address of the 
retiring president, Dr. George D. Birkhoff, will be 
found in the present issue. 


THE election of the following sectional presidents 
of the British Association has been announced: 
Mathematical and Physical Sciences, R. 8S. Whipple; 
Chemistry, Professor E. K. Rideal; Geology, Pro- 
fessor H. H. Read; Zoology, Professor J. Ritchie; 
Geography, A. Stevens; Economics, Professor H. O. 
Meredith; Engineering, H. E. Wimperis; Anthro- 
pology, Professor W. E. Le Gros Clark; Physiology, 
Professor D. Burns; Psychology, R. J. Bartlett; 
Botany, Professor D. Thoday; Education, Dr. A. P. 
M. Fleming; Agriculture, Sir Thomas Middleton. The 
annual meeting in 1939 will be held at Dundee from 
August 30 to September 6, under the presidency of 
Sir Albert Seward. 


Proressor D. W. JOHNSON, professor of physiogra- 
phy at Columbia University; Professor H. von Keker- 
mann, assistant professor of mineralogy and crystal- 
lography in the University of Stockholm, and Pro- 
fessor A. A. Opik, professor of geology in the Uni- 
versity of Esthonia, have been elected foreign corre- 
spondents of the Geological Society of London. Pro- 
fessor Emile Argand, professor of geology, mineral- 
ogy, petrography and paleontology in the University 
of Neuchatel, and Dr. E. A, Stensid, director of the 
department of paleozoology in the Naturhistoriska 
Riksmuseum, Stockholm, have been elected foreign 


fellows. 


Dr. H. B. WALKER, of the College of Agriculture of 
the University of California, was awarded the John 
Deere Medal for 1939 of the American Society of 
Agricultural Engineers in recognition of his “distin- 


guished achievement in the application of science an( 
art to the soil” at the Chicago meeting. The medj| 
was given to the society for annual award by descen. 
dants of John Deere, inventor of the first all-stee| 
plow. Last year for the first time it was awarded to 
S. H. MeCrory, of the U. 8. Department of Agricul. 
ture. The presentation to Dr. Walker will be made at 
the annual meeting of the American Society of Agri. 
cultural Engineers to be held at the University of 
Minnesota next June. 


AT the hundred and ninety-fourth convocation of 
the University of Chicago the honorary doctorate of 
science was conferred on Dr. James B. Herrick, who 
retired in 1926 as emeritus professor of medicine of 
the Rush Medical College. Dr. Emmet B. Bay, dean 
of Rush Medical College, a former student and asso- 


- ciate, presented Dr. Herrick for the degree. The 


citation read: “Scholarly teacher and devoted physi- 
cian, whose character and attainments have adorned 
this university and whose contributions to knowledge 
have enriched the annals of medical science.” 


THE University of Paris has conferred honorary 
degrees on Dr. Albert von Szent-Gyérgyi, professor 
of medical chemistry in the faculty of medicine of 
the University of Szeged; on Dr. 8. P. L. Sorenson, 
director of the chemical section of the Carlsberg Lab- 
oratory, Copenhagen, and on Dr. Paul Karrer, di- 
rector of the Institute of Chemistry at the University 
of Zurich. 


Trinity CoLLEGE, Dublin, conferred on December 8 
the honorary degree of doctor of science on Dr. E. S. 
Goodrich, professor of zoology and comparative anat- 
omy at the University of Oxford. 


Museum News reports that the Inter-Museum Cou- 
cil of New York City, at a meeting of representatives 
of about thirty institutions held on November 4, elected 
Dr. Clark Wissler, of the American Museum of Nai- 
ural History, chairman; Hardinge Scholle, Museum of 
the City of New York, vice-chairman, and Robert P. 
Shaw, of the New York Museum of Science and In- 
dustry, secretary-treasurer. 


Dr. Ernest E. Tyzzer, George Fabyan professor 
of comparative pathology at Harvard Medical School, 
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who succeeded Dr. Richard P. Strong when he retired 
last autumn as professor of tropical medicine, has 
been appointed head of the combined departments of 
tropical medicine and comparative pathology. 


Dr. Joun C. WHITEHORN, physiological chemist 
and director of laboratories at McLean Hospital, 
Belmont, Mass., has been appointed professor of psy- 
chiatry in the Washington University School of Medi- 
cine, St. Louis. The department of neuropsychiatry 
of the medical school has received from the Rocke- 
feller Foundation a grant of $150,000 to assist in the 
development of research and teaching. 


Dr. K. W. MEtssneR, formerly professor of physics 
in the University of Frankfurt-am-Main, Germany, has 
joined the staff of the department of physics of the 
Worcester Polytechnic Institute. 


Dr. F. A. PANETH, reader in atomic chemistry in 
the University of London, has been appointed pro- 
fessor of chemistry at the University of Durham. He 
sueceeds Professor Irvine Masson, who recently re- 
signed to become vice-chancellor of the University of 
Sheffield. 


At the Museum of Zoology of the University of 
Cambridge, F. T. Parrington, of Sidney Sussex Col- 
lege, has been appointed director. Other appoint- 
ments include H. B. Cott, of Selwyn College, curator 
of vertebrates and Strickland curator; J. KE. Smith, 
curator of invertebrates; Dr. G. C. Varley, of Sidney 
Sussex College, curator of insects. He was also ap- 
pointed university demonstrator in zoology. 


Miss MarGaret Poor has been appointed assistant 
entomologist at the Bernice P. Bishop Museum, Hono- 
lulu. 


Dr. JoHN VAN OostTEN, in charge of Great Lakes 
Investigations of the U. S. Bureau of Fisheries, has 
become a member of the water resources committees 
of the National Resources Committee for the Upper 
Great Lakes (Superior, Michigan and Huron) and the 
Lake Erie basins. 


Cuinton G. director of the Natural History 
Museum, San Diego, Calif., has been appointed a 
member of the State Committee of Parks, Parkways 
and Recreational Facilities. 


Dr. Joun F. CunNNINGHAM, dean of the College of 
Agriculture of the Ohio State University, has been 
named chairman of the resident teaching section of 
the Association of Land Grant Colleges and Uni- 
Versities, 


Dr. G. F. Loveuuiy, chief geologist, and L. W. Cur- 
rier, geologist, of the U. S. Geological Survey, recently 
conferred in Boston with officials of the Massachusetts 
Department of Publie Works in regard to the plans 
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for an accomplishment of geologic investigations in the 
state that are being undertaken by the Geological Sur- 
vey in cooperation with the state. These investigations 
include geologic mapping of various areas and the 
preparation of reports to state engineers on road build- 
ing projects, ete. 


AT a meeting in Washington of the Board of Trus- 
tees of the National Geographic Society four life 
trustees were elected as follows: Rear Admiral L. 0. 
Colbert, director of the Coast and Geodetic Survey; 
Major General Henry H. Arnold, chief of the U. 5. 
Army Air Corps; Dr. Floyd K. Richtmyer, dean of 
the Graduate School of Cornell University, and Leroy 
A. Lineoln, president of the Metropolitan Life Insur- 
ance Company of New York. 


CHARLES M. B. CADWALADER, president of the Acad- 
emy of Natural Sciences of Philadelphia, has been 


elected to the board of managers of the Wistar Insti- 


tute of Anatomy and Biology and to the board of trus- 
tees of the Wagner Free Institute of Science. 


A NoutritIon PANEL, consisting of food experts and 
scientific men in every branch of research and indus- 
try, has been announced by the Food Group of the 
Society of Chemical Industry of Great Britain. The 
panel, with Dr. J. C. Drummond, professor of bio- 
chemistry at the University of London, as chairman, 
and A. L. Bacharach as honorary secretary, has been 
formed for the study of food in relation to health and 
disease. Its scope will include the production, process- 
ing and distribution of food for both human and 
animal consumption and the manufacture and con- 
trol of preparations for supplementing diets for medi- 
cal use in the nutritional disorders. Regular meetings 
of members are being arranged and subjects to be 
diseussed will range from vitamins to food storage in 
national emergency and animal nutrition. 


Dr. Irvine of the General Electric Com- 
pany, who is in England to give the first lecture estab- 
lished by the Pilgrim Trust, gave an address before 
the Physical Society of London on December 20. He 
spoke on “The Structure of Prolan.” 


H. D. Miser, geologist in charge of the section of 
fuels, U. S. Geological Survey, delivered his presiden- 
tial address as retiring president of the Geological So- 
ciety of Washington on December 14. His subject 
was “Our Petroleum Supply.” 


Dr. Peter H. Buck, professor of anthropology at 
Yale University and director of the Bishop Museum, 
Honolulu, addressed students of Mills College, Cali- 
fornia, on December 14. 


AN inaugural lecture was given on November 28 by 
Professor J. D. Bernal, who was recently appointed to 
the university chair of physics at Birkbeck College, 
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University of London. He spoke on “The Structure 
of Solids as a Link between Physics and Chemistry.” 


THE annual conference of the British Geographical 
Association will be held at the London School of Eco- 
nomics from January 3 to 6, under the presidency of 
Sir Thomas Holland. The subject of Sir Thomas’s 
address will be “The Geography of Minerals.” The 
Institute of British Geographers will hold its annual 
meeting at the same time and place. 


CoMMEMORATING the thirty-fifth anniversary of the 
first flight of the Wright Brothers at Kitty Hawk, 
N. C., on December 17, 1903, the New York Museum 
of Science and Industry, in Rockefeller Center, 
opened on that day a special aeronautical exhibition 
with the emphasis on flying for the civilian. Airplane 
models, a full-sized all-metal plane designed for the 
amateur flyer, together with material showing how an 


all-metal plane is constructed, and an exhibit of aerial: 


cameras make up the exhibition. Among the models, 
which number about thirty military, naval and com- 
mercial airplanes and flying boats, is one of the origi- 
nal Wright planes. A model of the Wright Brothers 
memorial at Kitty Hawk is also shown. 


A HABITAT group containing the world’s largest 
gorilla was opened on December 16 in the African Hall 
of the Academy of Natural Sciences, Philadelphia. 
The group was collected and presented to the academy 
by George Vanderbilt, of New York, who, with Mrs. 
Vanderbilt, attended a private opening of his group 
and a dinner given in their honor by Charles M. B. 
Cadwalader, president of the academy. 


By the will of the late Edward Benedict Cobb, Yale 
University receives, in addition to a bequest of $400,- 
000, an interest in the residuary estate of $1,400,000. 


ARCHES NATIONAL MONUMENT, Utah, one of a group 
known as the Southwestern National Monuments, ad- 
ministered by the National Park Service, has been 
inereased in area more than six times. The extension 
adds four sections of much scenic value, related in 
geologic formation to the original area of 4,520 aeres, 
set aside in 1929. These sections are known as the 
Devil’s Garden, the Courthouse Towers, the “Klon- 
dike” and part of the Canyon of the Colorado River. 
Produced by centuries of water and wind erosion, the 
monument consists of a series of arches, natural bridges 
and windows, with balanced rocks, pinnacles and other 
shapes eroded from the basic red sandstone. Petrified 
remains of dinosaur bones have been found in the 
vicinity, as well as well-preserved dinosaur tracks. 
The canyon walls bear Indian petroglyphs, showing 
evidences of early Indian occupancy. 


The Museum News ealls attention to a recent report 
issued by the Dominion Bureau of Statistics of Canada 
enumerating 36 museums in the country with full-time 
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staffs. Twelve of these have the full time of only on, 
person each. Thirteen have three or more full-tine 
staff members. The annual expenditure of these my. 
seums is estimated at $800,000 to $900,000. The aye;. 
age daily attendance is highest at the Royal Ontariy 
Museum, Toronto, with 688 visitors for the five my. 
seums; Vancouver City Museum has 400; the Art (aj. 
lery of Toronto, 372; the Hudson’s Bay Company 
exhibit at Winnipeg, 235; and the National Gallery, 
Ottawa, and the Chateau de Ramezay, Montreal, 200 
each. A directory of all Canadian museums is jp. 
cluded in the report. 

THE Rothamsted Experimental Station at Harper. 
den, England, the oldest agricultural research station 
in the world, will celebrate its centenary in 1943. 1 
mark the oceasion it has been decided to carry out a 
plan of extension, and an appeal has been made for a 
fund of £125,000. It is proposed that the fund should 
be allocated as follows: Chemical laboratory new wing, 
£15,000; alterations to old chemical laboratory, £3, 
000; equipment, £3,000; pot culture houses and acces. 
sories, £5,000; farm buildings and cottages, £4,000; 
forecourt, -£3,000; new agricultural library, with 
cubicles for workers, £20,000; new building for the 
Imperial Bureau of Soil Science and other workers 
associated with oversea activities, conference hall, etc, 
£30,000, and additions to endowment to provide up- 
keep of buildings, fellowships and salary augmenta- 
tions, £42,000. It is hoped that it will be possible to 
complete the building program in advance of the cele- 
bration in 1943. 


A CORRESPONDENT of the London Times writes that 
Dr. Knox Shaw, of the Radeliffe Observatory, Pre- 
toria, has received news that the mirror of the big 
telescope for the observatory has been cast successfully 
by the Corning Glass Works, of Corning, N. Y. The 
work of casting began in May. The mirror has now 
to go to Great Britain to the telescope makers, Messrs. 
Howard Grubb, Parsons and Company, to be ground 
and polished.. If all goes well the telescope may be 
expected to arrive in South Africa towards the middle 
of 1939. This is the third attempt to cast the mirror, 
which is 72 inches in diameter. The disk glass was 
originally ordered in July, 1936, but ia December of 
that year the casting proved a failure. Another mir- 
ror was cast in June, 1937, and that also was found 
to be a failure in September of 1937. Until the mnror 
arrives in Pretoria the work of completing the obser- 
vatory is held up, but everything is in readiness 10 
accommodate the telescope. 


At the autumn meeting of the Zoological Section 
of the South-Eastern Union of Seientifie Societies 
held at the Zoological Society of London, Sir Edward 
Poulton was in the chair. Dr. Julian Huxley, F.R.S. 
the president of the union for 1938, introduced ihe 
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program, which consisted of three biological films— 


Vites and Monsters (Strand Films), Heredity in Ani- 


B nals (G. B. Instructional) and The Private Life of 
q the Gannets ( London Films)—in all of which he had 


© acted as scientifie adviser. Mites and Monsters is de- 


© .ioned for commercial showing, but with the aim of 
putting across cerain definite ideas concerning the 
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size of animals and its limitations in different groups. 
Heredity in Animals is a purely educational film, de- 
signed to explain the elementary facts of Mendelism 
and selection to boys and girls in the higher classes of 
secondary schools, and The Private Life of the Gan- 
nets is a straightforward nature film, aimed simply at 
interesting the general public. 


DISCUSSION 


S EVIDENCE OF THE AUSTRALOPITHECINE 
MAN-APES ON THE ORIGIN OF MAN 


A RECENT visit to South Africa, in response to cor- 
dial invitations from Dr. Robert Broom, of the Trans- 
vaal Museum, Pretoria, and Professor Raymond A. 
Dart, of the Medical School of the University of the 
Witwatersrand, Johannesburg, was undertaken by us 
B for the purpose of making a close study of the denti- 
B tion of the Pleistocene South African man-apes de- 
B scribed by Dart (1925)! and Broom (1936, 1938).? 
§ The full report of our results is being sent for publica- 
S tion by the Transvaal Museum, but in view of the 
§ exceptional importance of Dr. Broom’s discoveries, the 
S following brief note may be of interest to readers of 
SCIENCE. 
We found that the forms called Plesianthropus 


S transvaalensis and Paranthropus robustus by Broom 


© displayed in their adult dentitions the following charac- 
f ters which are transitional or intermediate between the 
: ape and human stages: (1) the upper and lower canine 
s teeth, apparently in males as well as females, were of 


© relatively small size, with low tips, and were altogether 


more human than ape-like; (2) the third upper and 
F lower molars were very large, in contrast to the usually 
short third molars of man; (3) the second upper molar 
was larger than the first, as in apes; (4) the third 
lower molar crown pattern was evidently a derivative 
of the ancestral five-eusped “Dryopithecus pattern,”® 
| but it was approaching the human “plus pattern” in 
the arrangement of its grooves and bore a large sixth 
cusp as in certain primitive men; (5) the grinding 
teeth when well worn aequired nearly flat occlusal sur- 
faces as in man, whereas in apes the buccal eusps of 
the upper, and the lingual cusps on the lower, tooth 
rows, tend to remain in high relief even in well-worn 
specimens; (6) in the upper dental arch of Plesian- 
| thropus, as earefully reconstructed by us, the sides 
were slightly divergent posteriorly and the general 
effect was more human than ape-like; (7) in correla- 
tion with the small size and low crown of the upper 


1 Nature, 115: 2884, 195-199, February 7, 1925. 
* Nature, 188: 3490, 468-488, September 19, 1936; ibid., 
142: 3591, 377-379, August 27, 1938. 
f ‘William K. Gregory, 1916. Bull Am. Mus. Nat. Hist., 
Vol. XXXV, art. 19, pp. 239-355, Dryopithecus pattern, 
; Pp. 293-295. Gregory and Hellman, 1926; Hellman, 1928. 


' lingual face of the tusk-like upper canine. 


eanine, the first lower premolar had a convex buccal 
face and showed little or no trace of the shearing mesio- 
bueeal face which is found in the ancestral Dryo- 
pithecus stock, where it sheared against the disto- 
Thus the 
first lower premolars in Paranthropus were almost 
human in stage. 

On the whole the adult dentition of the South 
African Pleistocene man-apes was somewhat more 
human than ape-like in the small canines and pre- 
molariform first lower premolars, as well as in the 
flattening of the crowns of the grinding teeth by wear, 
in the form of the upper dental arch and in the great. 
development of cusp 6 on the lower molars. On the 
other hand, it was more ape-like than human in the 
large size of the second and third upper and lower 
molars and in retaining the Dryopithecus pattern on 
all the lower molars. 

The deciduous dentition, which is well preserved in 
the young skull of Australopithecus africanus Dart, is 
more human than ape-like in the reduction of the in- 
cisors and canines, in the advanced submolariform pat- 
terns of the upper and lower deciduous molars, in the 
shortness and width of the deciduous dental arches; on 
the other hand, the relatively huge size of its perma- 
nent upper and lower molars, together with their 
characteristic crown patterns, indicate that this is the 
young of one of the adult forms noted above and serve 
to mark its definitely infra-human status. 

These conclusions are confirmed by the annectant 
characters of the braineast as recently figured by 
Broom. The smaller adult braincast, provisionally esti- 
mated by Broom as about 440 ee, although not as large 
as that of a large gorilla, is more human in general 
appearance. The larger braincast, estimated by Broom 
at about 600 ee, is not unlike that of Pithecanthropus 
erectus, but definitely smaller.* 

In 1926 H. H. Wilder, in his excellent book, “The 
Pedigree of the Human Race,” took the bold step of 
uniting apes and men in a single zoological family, the 
Hominidae. If mice rather than men were being 
classified, this would have been widely recognized as 
a genuine discovery, in line with the more fundamental 
one by Linnaeus that man is a member of the natural 


4 Nature, 142: 3603, 897-899, November 19, 1938. 
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order Primates. But most of the clergy, innumerable 
educators and a vast majority of the laity can not 
stomach the Linnaean classification because it brackets 
with the “brute beasts” that self-conscious and con- 
ceited prig who calls himself Homo sapiens and is fond 
of acting like the viceroy of God. The supposed phylo- 
genetic isolation of man is even a favorite theme of 
those scientists who rest their beliefs upon an uncritical 
acceptance of catch-words such as “polyphyletism,” 
“parallelism,” “irreversibility of evolution,” and the 
like. 

While the myth of the Eocene dawn-man will doubt- 
less continue to flourish, the small-brained Pleistocene 
man-apes of South Africa now add their mute testi- 


mony that man, like his less ambitious cousins, the ~ 


modern anthropoid apes, is a descendant of the late 
Tertiary dryopithecine ape stock of Europe, Asia and 
Africa, and that, as long maintained by us and more 
recently supported by Davidson Black, Weinert and 
Broom, the human status was gained through a long- 
continued and profound morphological revolution dur- 
ing the Pliocene and early Pleistocene epochs. 


K. Gregory 
Mito HELLMAN 
AMERICAN MUSEUM OF 
NATURAL HISTORY 


SOME NOTES ON THE NEW ENGLAND 
HURRICANE OF 1938, MADE AT 
WORCESTER, MASS. 

THE hurricane arrived so inconspicuously that hardly 
any one noticed its arrival. The Weather Bureau fore- 
cast in the papers sold on the street up to the time of 
the storm made no suggestion that anything unusual 
might occur. The wind was blowing hard in the middle 
of the afternoon, but no one thought anything of that. 
There were none of the ordinary signs of storm, no 
heavy black clouds, no suggestion of lightning. In- 
stead, the wind came from slightly east of. south, a 
direction from which we usually get mild weather, and 
the sky was overcast with a feeble attempt at rain. 

The first, within my personal contacts, to recognize 
danger was our family cat. Previously she had insisted 
that her family be kept upstairs, but as the storm ap- 
proached she came down the stairs with a kitten in her 
mouth, hid it under the couch while she went to the 
cellar to find a better refuge for her family. 

The wind continued to increase, but no one thought 
anything of that. The clouds started to break up and 
the rain practically stopped. Now we could see two 
distinct layers of clouds, a high layer which appeared 
stationary, and a very low layer of light fleecy clouds 
moving rapidly from a little east of south. If the 
light fleeey clouds were near the top of the hurricane 
layer, as we would expect, it would suggest that the 
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storm was confined to a very thin layer of air, egy 
pared to most storms. 

Next we saw workmen on the roof of a nearby fy, 
tory building, trying to fasten down the roof Covering 
which was working loose. But the attempt was go9, 
abandoned, and we saw the roofing paper torn loo, 
and blown away. Still I thought nothing of th 
severity of the storm. With no signs of storm presey 
except the severity of the wind, how could it be any. 
thing unusual? I wondered at the weakness of ep, 
struction, how people could be so careless as to put 
a roof covering in such a way that the wind could bloy 
it off. Next we saw the edging of the roof rise and fq 
with each gust of wind, like a wave a few inches hig) 
running the full length of the building, and I wonderej 
what kind of trimming this could be. It was not til 
this had been going on for a half hour or longer thy 
it rose higher than usual, and I noticed that it was th 
entire rocf, leaving the brick wall standing alone. 
Finally, after the wind appeared to be diminishing 
the brick wall in one section gave way under the vr. 
peated hammering, buckling slowly, as it seemed 
letting the roof beams fall to the floor below. Th 
worst of the storm was now passed, and the wind wa 
insufficient to cause further damage. 

At the height of the storm closing time came at ow 
factory. For some time, no effort had been made ti 
keep any one at work, but most of the employees mate 
an attempt at work between the intermissions at the 
windows. Now the employees, all young men, cleanei 
up and left for home as usual. The sensible thing to 
have done was to have stayed in a solidly built building 
like ours, to wait for the fury of the storm to pass, bul 
not one of my employees did so. Whenever we looked, 
there were people on foot and in automobiles making 
what progress they could, with bricks, signs and roofing 
materials falling on all sides. Probably the mos 
astonishing thing about the storm in Worcester wa 
that not a single person was killed by falling or blov- 
ing materials. Automobiles were demolished, but the 
people escaped. 

I saw one building damaged, and further off tw 
others appeared to have suffered, Others saw tree 
near them fall. But most of us thought that we sav 
some local trouble, that we had seen a piece of faulty 
construction, or a few trees weakened without ou! 
knowledge of it. It was not till after the storm, whe! 
I walked through a mile of continuous destruction, wit! J 
hardly a hundred feet of open sidewalk at any poi! 
in that distance, that I began to realize the extent 0 
the damage. Not until several days later did I realiz 
that practically every building in the city was damage! 
to some extent, that church spires that looked sou! 
were so weakened that it was decided to take thet 
down rather than to repair. Not for a week did I dis 
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: cover that over our own building, which stood so 


; solidly, with hardly a quiver from the wind, the roof 
as beginning to weaken. There was enough motion 
’ to start some of the joints, and several planks were 
noticeably loose. 

Examination of the damage showed conclusively that 
®; was not the force of the wind that alone caused the 
damage. Most of the buildings would have stood a con- 
‘ B siderably harder blow, if that was all. It was the con- 
B tinued motion that gradually loosened the joints and 
B weakened the structures. It was the same with the 
Birees. The motion pulled the roots up gradually, and 
@ .fter the storm many trees left standing were two or 
=: ® more inches higher at the base of the trunk than before. 
= (ften the roots at one side of the tree had been raised 
® four to eight inches, letting the tree incline, but leaving 
B® it still solidly planted. 
© The storm was now practically over, but the wind, 


q as closely as we could tell without instruments, was in 


Mithe same direction. At the very center of the storm it 
Bas a straight blow, but we heard later that there had 
been a center of rotation a hundred miles or so west of 
Bihe center of the storm, that at the center of rotation 
& damage was comparatively slight. If we look at the 
storm in the customary way, as a rotating mass of air, 
Bit is evident that some force must accelerate the air 
Birom nearly at rest to hurricane velocity and then 
B almost stop it in each revolution. That must have been 
a great force, but what is its nature? How could a 
B force be applied edgewise, that is, in a horizontal diree- 
Stion without causing the thin layer of air to buckle 
Supwards? I will mention again that one of the most 
B conspicuous features of the storm was its thinness, as 
Bindicated by the clouds, and not once did I notice a 
Bbreak in the uniform flow of light fleecy clouds. The 
traditional comparison with water flowing from a drain 
in the bottom of a wash basin was clearly not valid. A 
Bbetter comparison would be that of a thin layer of 
Water, perhaps one-eighth inch thick, rotating at the 
sbottom of the basin, while all the water above remained 
undisturbed, a thing which we never observe. 

It appeared more like a mass of air from above, 
rolling down on the lower layers and squeezing them 
out. If that was the ease, the observed rotation must 
have been only a secondary effect, an eddy at the side of 
the main storm, as it appeared to be. But if the wind 

FVelocity was the result of pressure from above, why 
the low barometer? Pressure would be expected to 
result in a high barometer. It suggests the familiar 
}Paradox of the flow of water in pipes, where reducing 
the size of pipe with a constant flow of water decreases 
the pressure also. It is the principle used in one form 


5 °f vacuum pump, where, by making a hole in the side 


of the pipe where the diameter is smallest, suction is 
Produced. Can a condition of this kind exist in the 
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air, where a pressure from above is not transmitted to 
the ground, but acts in such a way as to reduce the 
size of the channel through which the air is flowing, 
with a resulting reduction in pressure? 
A. W. Forses 
WORCESTER, Mass. 


OHIO PRO-GLACIAL LAKES 


In 1908? and 1914,? the author published notes on 
lake beds in central Ohio. Four beds were called 
Finger Lakes of Ohio and described as well as possi- 
ble, after the reconnaissance survey then made. One of 
these was reported to have tilted shorelines. Both the 
presence of the lakes and the tilt were discredited at 
the time by other workers and the author subsided, not 
because of any doubt about his findings, but because 
of lack of time in the pressure of other work to go over 
the field in a more thorough way. The recent gift of 
retirement from active teaching granted by the gener- 
ous provision of Oberlin College has made the neces- 
sary time available, and during the past summer eight 
to nine weeks has been given to intensive field studies 
by the author, assisted by a graduate student. 

During the last twenty-five years a lookout for more 
lake beds has been maintained, and the studies carried 
on this summer have covered ten abandoned lake beds; 
five or six more are known, and their study is booked 
for next summer. One of the ten examined was not 
wholly finished. 

The findings have some considerable geomorphologie 
interest and a little economic value. Speaking of the 
possible resources first we can report that silts are 
found in all lake beds. Several deposits are being 
worked for the manufacture of tile and brick. Clays 
were also found in several lake beds, but in only one is 
any industrial use made of the clay. Gravels and sands 
as beach deposits are scarce and have little value, but 
three deltas, large for such lakes, are known; all are 
opened for road material. Specific shoreline features 
are usually wanting around the borders of the lakes. 

Of value in studies in American epirogeny is the 
complete confirmation of tilting described twenty-four 
years ago in Lake Craigton. It is now known that 
Lake Craigton is much larger than was claimed in 
the preliminary survey and report, and that the tilting 
amounts to eighty feet in eighteen-nineteen miles along 
a N-S axis. This lake has three arms, one northwest 
toward Ashland, one north toward West Salem, and 
the third south toward Big Prairie. The north arm is 
lifted up more than the northwestern arm, hence the 
maximum tilt is up in the northeast. Two other lake 
beds have length enough in this direction to show 
tilting. 


1Am. Jour. Sci., 25: 239-243, 1908. 
2 ScIENCE, 39: 470, March 27, 1914; Am. Jour. Sci., 
37: 444-450, May, 1914. 
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Two of the lakes were held in on one side for a time 
by the continental ice, in one case for a time long 
enough to permit building of a large subaqueous 
moraine. 

These lake beds are all 200 feet or more above the 
Maumee Beach of the proglacial lake in the Erie basin, 
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and are in no way related to that lake. But their tj; 
ing carries the continental uplift thirty to forty mij, 
farther south than the Maumee Beach and that myg, 
beyond any known tilt of the Great Lakes area. 
GeorGE D. 
OBERLIN COLLEGE 


SUMMARY STATEMENT OF THE ACTIVITIES OF THE 
NATIONAL RESEARCH COUNCIL, 1937-1938 


3 
Density CURRENTS 

With the large number of power and storage reser- 
voirs which have been constructed throughout the 
country in recent years a new problem of hydro- 
dynamies has come to be recognized in the frequent 
occurrence in these reservoirs of streams or layers of 
water of a density or turbidity different from that of 
the surrounding body. The density of incoming waters 
varies with the salt content, with the temperature and 
with the burden of fine silt held in suspension. Cur- 
rents of incoming water may move through a reservoir 
from entrance to exit without losing their identity by 
mixture with surrounding water. At other times tur- 
bulence causes a general or partial mixing. The prob- 
lem consists of ascertaining the conditions which may 
cause or impede the general mixing of waters. It re- 
lates not only to waters in reservoirs and lakes but 
also to water at the confluence of rivers and to the 
meeting of fresh water with tide water. Among the 
practical applieations of the problem are the deter- 
mination of the quality of the waters impounded and 
likely to be delivered to the communities served by 
irrigation or urban water supply systems and estimates 
of the rate of filling of these reservoirs by the deposi- 
tion of silt. An interdivisional committee has been 
appointed under the auspices of the Division of Geol- 
ogy and Geography to coordinate field observations 
which have been undertaken by several government 
agencies, including measurements in a number of reser- 
voirs and natural lakes, such as Lake Mead on the 
Colorado River, Elephant Butte Reservoir in New 
Mexico, and several storage lakes in the Tennessee 
Valley. 


RESEARCH IN PROBLEMS OF SEX 


The Committee for Research in Problems of Sex 
has been enabled to continue its work for a period 
now of over sixteen years, supported vy funds pro- 
vided in the earlier years by Mr. John D. Rockefeller, 
Jr., and later by the Rockefeller Foundation. There 
seems to be no doubt that a large part of the advanee- 


ment of knowledge that has been achieved in thi 
field in the United States is due directly to the cop. 
tinued financial support with which the committee hy 
been provided for this purpose and to the stimulating 
effect upon these researches which integration of jp. 
terest within this field has effected. At the beginning 
of the committee’s work, in 1922, the subject of the 
sex hormones was presented for special support be. 
cause but little was then known concerning hormone 
in general or the sex hormones in particular. This 
subject later became a major part of the committee’ 
program. With the large expansion of the field of 
endocrinology, however, the committee has turned its 
resources to the neuro-physiological and psychobiolog- 
cal problems of sex under the policy of applying it § 
resources to the less well-developed aspects of the 
general subject rather than to those in which stroug 
momentum has been acquired. Moreover, the support 
of a number of investigations initiated by the con. 
mittee has been taken over by other agencies, giving 
the committee latitude for the development of nev 
projects. The committee is able to give support to the 
work of fifteen or twenty collaborators annually, who 
are located at strong centers about the country for 
physiological and psychological research. 


ENDOCRINOLOGY 


A program similar to that for research in proble 
of sex was set up last year for research in the generil 
field of endocrinology, with attention to the more get 
eral metabolic processes, and the relationships of ¢t 
docrine secretions to aging and to tumorous growtl 
and other hormonal influences. The program is carriel 
on with the cooperation of over twenty-five collabor- 
tors in various institutions. It was seleeted for sup 
port by the John and Mary R. Markle Foundation, 
after careful study of many opportunities, as one 
the most useful fields of science to which the Foun¢e- 
tion might give aid. 


Narcotics RESEARCH 


The Committee on Drug Addiction, which is © 
cerned with investigations upon the chemistry 2" 
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harmacology of narcotic drugs, supported by the 
Rockefeller Foundation, has prepared a résumé of its 
work during the past seven years. The committee has 
an interesting record of exploration into an unknown 
field, involving the setting up of research establish- 
ments competent to deal with the several aspects of 
the total problem; the contribution of much new 
knowledge upon the chemistry and pharmacology of 
narcotic alkaloids; the development of a large number 
of new alkaloid substances and the determination of 
their properties; the testing of the clinical charac- 
teristics of certain of the more promising of these sub- 
stances; the devising of channels for the control of 
these products in the United States and abroad by 
taking advantage, under new relationships, of the ex- 
isting patent laws and other facilities; and effecting 
the cooperation of.a large number of individual scien- 
tists and physicians and of different types of agencies, 
The report 
upon the work of this committee will be published this 
winter as Supplement 138, of the Public Health 


Reports. 
RADIATION RESEARCH 


The program for the study of the biological effects 
of various types of physical radiation, which the 
Council has sponsored for the past eight years, is to be 
continued during the current year. These investiga- 
tions have been supported by funds provided by the 
Rockefeller Foundation and by the loan or donation 
of apparatus and materials by manufacturing con- 
cerns. Some twenty-seven investigators are now col- 
laborating in this program, located at twenty-four 
institutions. 

In the early years of this project the grants assigned 
were in the fields of cytology, genetics and growth and 
development. In more recent years emphasis in the 
program has been placed upon quantitative studies 
and on the mechanism of the effects of radiation. Due 
to the generous provision of apparatus and materials 
by manufacturers, it has not been necessary for the 
Council’s Committee on Radiation to allot more than 
a small proportion of its grants in any one year for 
the development of apparatus. 

Among the problems in this field the mechanism 
of photosynthesis is perhaps attracting the greatest 
attention. Other problems on the horizon relate to 
the influence of radiation as a factor of association 
upon the hormones of green plants, to the photochemi- 
cal effects of polarized light, the effects of simultaneous 
or successive exposure to different wave-lengths of 


| light, and the use of radioactive salts as tracer sub- 


stances in studies of metabolism. In the development 


| of apparatus the availability of high electric voltages 
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and of fast neutrons are important contributions 
for biological experimentation. 


AEROBIOLOGY 


During the past year the Council’s Division of Biol- 
ogy and Agriculture has aided in the development of 
studies of aervbiology, directed particularly to the 
occurrence in the upper air of microorganisms, bac- 
teria, viruses, pollen, plant spores and other organic as 
well as inorganic dusts, and the transportation of these 
minute particles with air movements. The subject 
relates not only to the distribution of human, plant 
and animal diseases, such as the hay fevers and cer- 
tain wide-spread infections of field crops, but also to 
the spread of the fungi of industry, both useful and 
harmful varieties, to problems of economic entomology 
and of plant breeding and various aspects of plant 
and animal dispersion. Not of least importance among 
the applications of knowledge of the biology of the 
upper air is the utilization of air-borne substance as 
indicators of air movements. 

The project was particularly the creation of Mr. . 
Fred C. Meier, of the U. S. Department of Agriculture. 
The convineing unfolding of the possibilities for valu- 
able investigations in this newly recognized field, made 
accessible only comparatively recently by the airplane, 
was due to Mr. Meier’s penetrating vision and coura- 
geous enthusiasm. The work commanded the strong 
interest of the Carnegie Corporation of New York and 
of the Department of Agriculture, both of which en- 
gaged jointly in support of an exploratory program. 
It is with the deepest regret that record is made of the 
untimely death of Mr. Meier, and of his colleague -in 
these studies, Dean E. B. McKinley, of the George 
Washington University Medical School, with the un- 
fortunate loss of the Hawaii Clipper between Guam 
and Manila on July 29 last, on a journey undertaken 
in the interests of this project. The loss of these lead- 
ers is a heavy sacrifice to science and a very great 
set-back to the development of a program of research 
upon this important subject. 


JOURNAL OF PSYCHOSOMATIC MEDICINE 


Among the subjects for research emerging from the 
series of conferences which were held last year upon 
borderland problems in the life sciences were the 
cause of neuroses in human beings and the influence of 
these disturbances on behavior of the individual and 
of groups. A favorable approach to this field of re- 
search seems to lie through the study of experimentally 
produced neuroses in animals, and a committee has 
been appointed by the Council to develop and coordi- 
nate investigation in this field. A number of groups 
of problems of human neuroses can be recognized, re- 
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lating to the neuropathologiecal effects of drugs, to the 
influence of hormones and hormonal sex factors, to 
early trends of personality in children, frustration 
studies and conclusions to be derived from psycho- 
analysis. 

In order to provide an outlet for contributions in the 
field of experimental psychology dealing with neuroses 
and psychiatry, this committee is establishing a 
quarterly journal to be called Psychosomatic Medicine, 
the first issue of which is scheduled to appear in 
January, 1939. The journal is to be supported in its 
initial stages by a grant from the Josiah Macy, Jr. 
Foundation. It is the purpose of the journal “to bring 
together studies which will contribute to the under- 
standing of the organism as a whole in both somatic 
and psychological aspects.” The journal will be in 
charge of an editorial board representing psychology 
(in general), neurology, psychiatry, psychoanalysis, 
comparative physiology, internal medicine and pediat- 
ries, and its scope will comprise these and related fields. 


INTERNATIONAL SCIENTIFIC CONGRESSES 


The National Research Council appointed repre- 
sentatives for the following international scientific con- 
gresses this year: 


XIIIth Conference of the International Union of Chem- 
istry, and the Xth International Congress of Pure and 
Applied Chemistry, Rome, May 15-21, 1938; 15 repre- 
sentatives. 

XVth International Geographical Congress, and the 
6th General Assembly of the International Geographical 
Union, Amsterdam, July 18-28, 1938; 7 representatives. 

Vith General Assembly of the International Astronom- 
ical Union, Stockholm, August 3-10, 1938; 6 representa- 
tives. 
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ViIth General Assembly of the International Scientitig 
Radio Union, Venice, September 5-25, 1938; 5 repre. 
sentatives. 


In addition a considerable number of other America, 
scientists attended these meetings. 


PUBLICATIONS 


Among publications of the Council during the yeg; 
may be mentioned: 


An ‘‘International Directory of Anthropologists,” 
which lists about 1,950 names, of whom some 600 are 
from the United States (mimeographed). 

A treatise upon ‘‘Measurement of Radiant Energy” 
and a ‘‘Glossary of Physical Terms,’’ sponsored by the 
Council and published commercially by the authors in the 
latter part of 1937. ; 

‘*An Experimental Study of the Problem of Mitogenetic 
Radiation,’’ issued under auspices of the Committee on 
Radiation. (N.R.C. Bulletin No. 100; July, 1937.) 

The preparation of the third edition of the ‘‘ Handbook 
of Scientific and Technical Societies of the United States 
and Canada,’’ the Canadian section having been compiled 
by the Canadian National Research Council. (N.R.C. 
Bulletin No. 101; October, 1937.) 

The ‘‘Third Report of the Committee on Photochen- 
istry,’’ critically summarizing contributions in this field 
during the seven years since the issuing of the Second 
Report of this Committee. (Published in the Journal 
of Physical Chemistry, Vol. 42, pages 699-854, June, 1938; 
and in the N.R.C. Reprint and Circular Series, No. 108, 
July, 1938). 


Ross G. Harrison, 
Chairman 

Apert L. Barrows, 
Executive Secretary 


SPECIAL ARTICLES 


ANTI-CATALASE AND THE MECHANISM OF 
SULFANILAMIDE ACTION 


HEALTHY, normal rabbits fed sulfanilamide in ade- 
quate dosage survive intradermal infection with type I 
pheumococcus in greater number than rabbits not so 
benefited.1_ Blood taken from the rabbit during the 
period of conferred increase in capacity for resistance 
has a comparably increased capacity for retarding 
proliferation of type I pneumococcus in vitro.2 The 
increase is, possibly, accomplished in an indirect way: 
the actual checking agent being, not sulfanilamide 
itself, but hydrogen peroxide. 


1A. Locke, R. B. Locke, R. J. Bragdon and R. R. Mellon, 
ScIENCE, 86: 228, 1937. 
2 A. Locke, E. R. Main and R. R. Mellon, in preparation. 


The pneumococcus and the hemolytic streptococcus 
have the property of being able to produce peroxide 
without, at the same time, being able to prevent perox- 
ide accumulation. Both are sensitive to peroxide in- 
jury and depend for peroxide elimination on catalase 
borrowed from the medium supporting growth. Cata- 
lases decompose peroxide and permit growth so long 
as they remain efficient. They are inactivated by 
hydroxylamine‘ and by substances related to hydroxyl- 
amine in structure or properties.* ® 


3 J. W. McLeod and J. Gordon, Jour. Path. Bact., 26: 
326, 1923. 

4H. Blaschko, Biochem. Jour., 29: 2302, 1935. 

5 D. Keilin and E. F. Hartree, Nature, 134: 933, 1934. 

6M. G. Sevag and L. Maiweg, Biochem. Ztschr., 283: 
41, 1936. 
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Substances analogous to hydroxylamine in anti- 


catalase effect are produced from sulfanilamide when 
B dilute solutions of the drug are exposed to ultraviolet 
S vadiation.2 They should be as easily produced from 
.ulfanilamide by peroxide-producing pneumo- and 


strepto-cocci, through equivalent processes of oxidative 
disintegration, producing an amount of anti-catalase, 
within the multiplying organisms, sufficient to permit 
accumulation of hydrogen peroxide to levels forcing 


® change in growth rate or growth character. 


The retarding effect of sulfanilamide on pneumo- 
eoccal and streptococcal proliferation is not manifested 


F until after a lag’? possibly required for the preliminary 


period of absorption and oxidation, and subsequent 
hydrogen peroxide accumulation, above postulated. 
Blockade of the p-amino group, in sulfanilamide, 
through acetylation, produces a degree of impairment 


B in effectiveness® parallel to the degree of impairment 


in susceptibility to oxidation effected. Oxidation of 
the p-amino group to a p-hydroxylamino grouping is 
reported to produce an increase in ability to check 
streptococcal proliferation in vitro not elicited follow- 
ing more drastie oxidation to the p-nitroso or p-nitro 


grouping.® 
The effectiveness of sulfanilamide for producing 


+ retardation of streptococcal proliferation, in vitro, is 


increased following dilution of the growth medium with 
saline,® to an extent parallelling the diminution in 


s catalase concentration produced. Sulfanilamide has 


appeared to be appreciably more effective, in vivo, in 
accomplishing sterilization of the catalase-poor spinal 
fluid than in accomplishing sterilization of the catalase- 
laden blood.® 
A more detailed presentation of the above-covered 
material has been prepared for later publication as a 
part of a comprehensive report on non-specific factors 
in resistance which may escape notice of investigators 
interested more directly in the mechanism of sulfanil- 
amide action. 
ArtTHuR LOCKE 
EK. R. Main 
R. R. MELLON 
INSTITUTE OF PATHOLOGY, 
THE WESTERN PENNSYLVANIA HospIrAL, 
PITTSBURGH 


THE EFFECT OF AMMONOLYZED FOODS 
ON THE GROWTH OF ALBINO RATS 


It has been reported recently that calves can gain 
weight on forms of nitrogen not supposed hitherto to 


'H. Finklestone-Sayliss, C. G. Paine and L. B. Patrick, 
Lancet (2): 792, 1937. 

’R. R. Mellon, P. Gross and F. B. Cooper, ‘‘Sulfanil- 
amide Therapy of Bacterial Infections,’’? C. C. Thomas, 
Baltimore, 1938. 
wi % L. Mayer and C. Oechslin, Compt. rend., 205: 181, 
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be digestible and assimilable by animals. Much work 
of this kind extending back to 1919 has been done in 
the United States and in Germany, and it has been 
described in a recent review which contains an excellent 
bibliography.? 

We have modified and extended such work by using 
albino rats instead of ruminant animals and by using 
liquid ammonia in place of nitrogen containing salts, 
although ammonium hydroxide, ammonium carbonate 
and ammonium citrate were used in some of the con- 
trol experiments. A preliminary report concerning 
some of the work has been published.* 

It had been shown previously that proteins are 
ammonolyzed in liquid ammonia, and thereby increase 
their nitrogen content. Preliminary experiments 
showed that ammonolyzed casein caused a loss of 
weight in young rats when it was used to replace other 
proteins. In order to determine the cause of this 
toxic effect, a series of experimental feedings was made 
in which different constituents of the diet were treated 
with liquid ammonia or ammonium hydroxide or all 
the constituents of the diet were mixed with am- 
monium carbonate. It was found that failure to grow 
occurred in all cases in which the vitamin B complex in 
the form of dry yeast was allowed to come in contact 
with ammonia. However, if the yeast was supplied in 
a separate container, and the remaining food ammon- 
olyzed, the rats not only showed no such interference 
with growth, but actually grew more rapidly than 
control animals on normal diets. The control and 
experimental animals were given their food ad libitum, 
except for the yeast, and ate equal amounts. The 
yeast when fed in separate containers was weighed 
each day, since it is known that vitamin B in excess 
will accelerate the growth of young rats. Litter mates 
were used with an equal distribution of males and 
females. The nitrogen content of the protein was 
increased by 2.2 per cent. by the treatment with liquid 
ammonia. In addition it was found that ammonolyzed 
food has less tendency to spoil or become mouldy than 
untreated foods. 

Just how an albino rat can use such nitrogenous 
materials as food we are not prepared to say. An ex- 
planation in this ease might be even more difficult than 
with ruminant animals, since in their case some inter- 
mediate action of bacteria is sometimes assumed. 

RicHarD G. RosBerts 
HerMAn J. Horvitz 
DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY, 
CHICAGO MEDICAL SCHOOL 


1E. B. Hart, H. J. Deobald and G. Bohstadt, Sciencz, 
88: Supplement, 10, 1938. 

2J. F. T. Berliner, Chemical Industries, March, 1936. 

3R. G. Roberts and H. J. Horvitz, Jour. Biol. Chem., 
123: Proe. XXXII ecii, 1938. 

4R. G. Roberts and C. O. Miller, Jour. Am. Chem. Soc., 
58: 309, 1936. 
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VITAMIN B, AND THE GERMINATION 
OF POLLEN 


BEGINNING with the work of Von Mohl? in 1838, 
varying degrees of success have attended attempts to 
cultivate pollen in vitro. The culture media in most 
cases consisted of a mixture of sugar and agar or sugar 
and gelatine. A very considerable improvement in 
these culture media was effected by Brink,? who dis- 
covered that a water extract of sterile yeast added in 
small amounts to the sugar media stimulated pollen 
tube germination. 

In recent years it has been found® that the beneficial 
effects of yeast extracts on the growth of excised roots 
im vitro was due in part, at least, to the vitamin B, con- 
tent of the yeast extract. This consideration has led 
the writers to suspect that vitamin B, might be the 
substance in yeast extract that produced the beneficial 
effects observed by Brink. That this vitamin does 
actually accelerate germination of pollen is shown in 
the following experiments. 

Pollen from Carica quercifolia and from the Orlando, 
Fairchild and Florida varieties of Carica papaya was 
tested for germination percentage in Van Tiegham 
cells, using a medium of 4 per cent. sucrose and ? per 
cent. agar with and without the addition of crystalline 
vitamin B, (0.1-200 gamma per ec). With the excep- 
tion of the Orlando variety, an addition of 100 gamma 
B, per ce resulted in a significant increase in the ger- 
mination pereentage over that obtained without B, 
(Table 1). This increase was, however, in most in- 


TABLE 1 


GERMINATION OF PAPAYA POLLEN WITH AND WITHOUT 
TREATMENT WITH VITAMIN Bi 


Length of Control Vitamin B:i* Percentage 
Variety test period Percent. Per cent. difference 
Hrs. germination germination over controls 


C. quercifolia 1 10 21 +110.0 
13 25 37 + 48.0 
24 31 56 + 80.6 
44 71 80 + 12.6 
Fairchild 1 53 67 + 26.4 
24 67 77 + 14.9 
4 75 88 + 17.3 
Florida 1 25 41 + 64.0 
z 46 80 + 73.9 
5 85 86 + 1.1 
Orlando y 35 32 + 8.5 
13 76 75 - 13 
24 80 77 - 3.7 


* 100 gamma per cc. 
stances greater during the first two hours than after a 
four-hour period, which suggests that the main effect 
of the B, treatment was to speed up germination. A 


1H. Von Mohl, Beitrage zur Anatomie und Physiologie. 
I. Bern. 1834, 

2R. A. Brink,.Am. Jour. Bot., II: 283-294, 1924. 

3 J. Bonner, ScrENCE, 85: 183, 1937; W. Robbins and 
M. Bartley, ScleNcE, 85: 246, 1937. 
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survey of the effectiveness of various concentrations of 
B, on the germination of pollen of the Florida Variety 
showed that a maximum response was attained with 14) 
gamma per cc. Some acceleration in germination oye 
controls was obtained from 50 gamma, but 0.1, 1 anj 
10 gamma gave no response. This effect from sy¢j 
high concentrations of B, is interesting in view of th 
fact that the optimum B, concentration for root groyy, 
has been found to be near 0.002 gamma per ce.’ 

Vitamin B, has been detected by biological assay jy 
leaves, stems, roots, fruits and seed of many plants 
(Summary in Sherman and Smith.*) Also Dutche;' 
has demonstrated the presence of vitamin B in maiz 
pollen. It may be that germination of pollen taking 
place without the addition of an external supply of B, 
is caused by naturally occurring vitamin B, in the 
pollen. Further work on the physiology of vitamin B, 
and other substances in pollen germination is unde 
way. Addition of indoleacetic acid in concentration 
ranging from 1/10 to 100 gamma per ce had no bene. 
ficial effect on germination of papaya pollen. 


Water B. DANDLIKER 
C. Cooper 
Hamiuton P. Travs 
BuREAU OF PLANT INDUSTRY, 
U. 8S. DEPARTMENT OF AGRICULTURE, 
ORLANDO, FLORIDA 


4H. Sherman and S. Smith, ‘‘ Vitamins.’’ Chemical 


Catalog Company, N. Y., 1931. 
5 R. A. Dutcher, Jour. Biol. Chem., 36: 551-555, 1918. 
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GEORGE, WILLIAM H. The Scientist in Action; A Scien 
tific Study of his Methods. Pp. 354. 31 figures. 
Emerson Books, New York. $3.00. 

Harpy, G. H. and E. M. Wrient. An Introduction to | 
the Theory of Numbers. Pp. xvi+403. Oxford Uni 
versity Press. $8.00. 

KerMaAck, W. O. and P. Eaeteton. The Stuff We're 
Made of. Pp. vii+342. 8 plates. 55 figures. Long: 
mans, Green. $3.20. 

Nutrition: The Newer Diagnostic Methods; Proceedings 
of the Round Table on Nutrition and Publie Health. 
Sixteenth Annual Conference, March, 1938. Pp. 192 
Milbank Memorial Fund, New York. 

Reepy, J. H. Theoretical Qualitative Analysis. Pp. 
ix+451. 34 figures. McGraw-Hill. $3.00. 

Ritzy, J. H. Birds from Siam and the Malay Peninsula 
in the United States National Museum Collected by 
Drs. Hugh M. Smith and William L. Abbott. Smith: 
sonian Institution Bulletin 172. Pp. iv+581. Super 
intendent of Documents, Washington. $0.75. 

Seventy-five Years; A History of The Buffalo Socicty of 
Natural Sciences, 1861-1936 ; Vol. XVIII of the Bulle: 
tin, 1938. Pp. 204. Illustrated. The Society, Buffalo. 

SLICHTER, CHARLES 8S. Science in a Tavern; Essays and 
Diversions on Science in the Making. Pp. ix +186. 
University of Wisconsin Press, 

Studies of the Institutum Divi Thomae, Vol. II, No.1 J 
November, 19388. Pp. vit+153. Illustrated. The 
Athenaeum of Ohio, Cincinnati. 

TICEHURST, CLAUD B. A Systematic Review of the Genvs 
Phylloscopus (Willow-Warblers or Leaf-Warblers). Pp. 
viii+ 193, 2 plates. British Museum, London. 
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New McGRAW-HILL Books 


Huntress—PROBLEMS IN ORGANIC CHEMISTRY 


By Ernest HAMuIN Huntress, Massachusetts Institute of Technology. International Chem- 

ical Series. 270 pages, 54x8. $2.25 
Intended to supplement the use of a regular textbook in organic chemistry, this new book offers a 
collection of problems, questions, discussion topics, and review exercises. The book is divided into 
three main sections: the first devoted to the monofunctional compounds of the aliphatic series, the 
second to corresponding compounds of the aromatic series, and the third to polyfunctional compounds 
drawn from either or both series. 


| Miche—TEXTBOOK OF GENERAL PHYSIOLOGY. 


New third edition 
By Pumie H. MitrcHe.u, Brown University. McGraw-Hill Publications in the Zoological 
Sciences. 827 pages,6x9. $6.00 
The new third edition of this standard text presents, as before, those aspects of the subject which 


are most useful to the student taking but one course in physiology. The book has been thoroughly 
revised to cover new theories and the results of recent researches. Much new material and many new 


illustrations have been added. 


| Mitchell and Taylr—LABORATORY MANUAL FOR 


GENERAL PHYSIOLOGY 


By Pump H. and Ivon R. Taytor, Brown University. McGraw-Hill Publications 
in the Zoological Sciences. 142 pages,6x9. $1.50 


The experiments described in this new manual have been selected primarily to meet the interests of 
students who are taking physiology for the first time. The experiments are not too difficult, but 


significant. 


Desha and Farinholt—-EXPERIMENTS IN 
ORGANIC CHEMISTRY 


By Lucius Junrus DesHa and LARKIN HUNDLEY F'ARINHOLT, Washington and Lee Univer- 
sity. International Chemical Series. 225 pages,6x9. $1.75 
This book is designed to provide a program of laboratory work closely correlated with Professor 
Desha’s well-known textbook Organic Chemistry. The manual contains most of the standard prepa- 
rations, together with numerous tests and small-scale experiments illustrating a wide variety of re- 
actions and principles. 


JulI—POULTRY HUSBANDRY. New second edition. 


By Moruey A. Jun, University of Maryland. McGraw-Hill Publications in the Agricul- 
tural Sciences. 523 pages,6x9. $4.00 
Like the successful first edition, the revision of this book gives a comprehensive, up-to-date treatment 
of the fundamental principles involved in various poultry practices and the methods of poultry pro- 
duction. Practically every chapter has been rewritten, new material has been added, and many of 
the illustrations are entirely new. 


Send for copies on approval 


BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


RADIO TRANSMISSION 

A NEW method of radio transmission and reception 
which should have important application in airplane radio 
and international broadcasting was reported to the recent 
meeting of the Institute of Radio Engineers by Murray 
G. Crosby, engineer of the Radio Corporation of America, 

The new system, known technically as phase modulation, 
enables a transmitter to broadcast four times as effi- 
ciently as those in present use. This fourfold power 
output with present equipment can be used either to get 
stronger signals at a distance—as in international broad- 
casts—or to get signals of present strength with less 
cumbersome and heavy equipment. This last is the sig- 
nificance of the new advance for aviation communication. 
It is not believed that the new advance in the radio art 
will affect standard broadcasting since most effective 
reception requires specially built receivers. These would 
not need be much more expensive than present types, 
but the total cost and inconvenience of a mass change- 


‘ over would militate against such a change. 


The system of phase modulation is essentially different 
from the existing method in which amplitude modulation 
of the signal is employed. In amplitude modulation the 
voice or other sound on the radio wave increases or de- 
creases the strength of the signal in accordance with the 
undulations of the sound that it carries. In the new 
phase modulation system, the radio signal is always of 
constant, maximum strength. The variation, or modula- 
tion, of the new waves is accomplished by shifting the 
electrical oscillations so that they precede or lag in their 
normal frequency of occurrence. The varied signal is 
thus a bit out of phase, and hence the term phase modula- 
tion for the method. Mr. Crosby pointed out that phase 
modulation is itself no new thing but it has taken ten 
years of laboratory research to obtain a practical method 
of generating and utilizing the waves to the best ad- 
vantage. 


VITAMIN B, INJECTIONS IN ACUTE 
NEURITIS OF LEPERS 
RELIEF from the pain of neuritis, which accompanies 
some cases of leprosy, has been achieved through studies 
made by members of the U. 8S. Public Health Service at 
its Honolulu station. Drs. L. F. Badger and D. W. Pat- 
rick, of the Leprosy Investigations Division in Public 
Health Reports, indicate that injections into the muscles 
of solutions of vitamin B, produce relief from pain. 
Lepers with acute neuritis were sometimes in such pain 
that it was almost impossible for the physicians to make 
an adequate examination of the swollen nerves because 
the patients could not permit their bodies to be touched. 
Such victims were given relief in some cases within 24 
hours. And in all but one patient relief came within three 
or four days. 
In the tests at the leper colony in Hawaii the physicians 
used 59 patients split into four groups. One group re- 
ceived vitamin B, by drinking pineapple juice containing 


brewer’s yeast, which has a relatively high content of th 
vitamin. Another group took their vitamin B, in ¢op. 
centrated form by mouth. A third received the concep. 
trate by intra-muscular injection. The fourth group 
served as a control and did not receive special doses of 
the vitamin. 

While the number of patients receiving the injections 
were small (only 10) the results were amazing. It js 
planned to continue the study on a much larger group of 
cases. A discussion of the results reads: ‘‘The results 
obtained in the few cases of acute leprous neuritis re. 
ported strongly suggest that material benefit is derived 
from intramuscular injections of vitamin B,. Experience 
also suggests that similar results are not obtained by oral 
administration of that vitamin. No improvement was 
noted following administration, for over a 6-month period, 
either of large doses of brewer’s yeast or of vitamin B, 
concentrate. On the contrary, acute neuritis developed 
after the vitamin B, concentrate was given (by mouth), 
in one case for 6 months and another for 8 months.’’ 

Comparison of the new injection treatment with other 
methods used in the past, shows a marked decrease in 
the time needed for relief. One patient in the test had 
previously had an attack of acute neuritis which per- 
sisted for 24 days when treated by former methods. In 
a new and severe attack, the injections stopped pain after 
three days and tenderness after four days. 


THE BENEFITS OF AIR CONDITIONING 

THE benefits of air conditioning in office buildings in 
summer continue after the workers leave their desks, it 
was shown in studies reported at the recent meetings of 
the American Society of Heating and Ventilating En- 
gineers. 

Reporting on reactions of 274 office workers to air con- 
ditioning, and whether they withstood the heat better than 
their less fortunate friends who worked without benefit 
of air conditioning, F. C. Houghton, A. B. Newton, R. W. 
Qualley and Edward Witkowski showed that over 72 
per cent. withstood hot weather better than if they had 
not enjoyed air conditioned comfort during their working 
hours. Fifteen per cent. of the replies reported no dif- 
ference, while about 13 per cent. said that they did not 
withstand the evening heat as well as those who had had 
to work, all day, in heat and humidity. Asked whetlier 
they noted a definite feeling of the warmth immediately 
after leaving their air-cooled office, over 35 per cent. said 
they noted no difference. Thirty-five per cent. said they 
had a feeling of warmth. Twenty-two per cent. added 
that this hot feeling lasted less than 20 minutes, 6.6 per 
cent. said it lasted less than an hour and 6.6 per cent. 
felt it for a few hours. Over 12 per cent. noted this warm 
feeling all night. Some 17 per cent. gave no intelligent 
answer to this question. The votes showed about a two 
to one ratio for benefits versus dislike for air conditioning. 
Sixty-six per cent. replied favorably with some 34 per 
cent. of these replying that it was more comfortable and 
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TEACHING—BETTER 


GRADES—LARGER CLASSES 


These Are but a Few of 
the Advantages Kewaunee 
Furniture Will Bring 
When new Kewaunee Furniture 
<a » moves in, better teaching and 
easier learning move in with it. 
Classes that were clumsy to 
handle before become easy to 
manage. Space that was wasted 
with old type equipment becomes 
usable to additional students. 
Karcite Sink No, 8-600 Periods when class rooms were 
vacant vanish, for Kewaunee Furniture 
makes ¢lass rooms usable every period. 
Write today for Kewaunee’s Catalog of 
Laboratory and Vocational Furniture. 
It’s a valuable guide for buyers and is 
sent without charge. 


LABORATORY FURNITURE EXPERTS 


C. G. CAMPBELL, Pres. and Gen. Mgr. 
115 Lincoln St., Kewaunee, Wis. 


Ever-Hold Eastern Branch: 220 E. 42nd S8t., 
s Automatic New York, N. Y. 
Adjustable Mid-West Office: 1208 Madison S8t., 
Stool Evanston, Il. 
No. E-1824 Representatives in Principal Cities 


Fritted Glass Filter Funnels 


For Bacteria-Free Filtration 
These filters are made with a disc of fritted glass 
of #5 porosity with an average pore diameter 
between 1 and 1.5 microns, over a disc of #3 
porosity. They are being used successfully for the 
bacteria-free filtration of broths containing Bac- 
teria coli, Bacteria dysenteriae (Shiga), Bacteria j 


typhosum, Hemophilus influenzae, Proteus vulgaris, 
Vibriocholerae and numerous other organisms. 
Pressure 


Crucible Filter Funnels 

Number 1G5/3 9G5/3 3G5/3 1765/3 2565/3 
Porosity 5/3 5/3 5/3 5/3 5/3 
Diam. of disc 30mm. 30mm. 30mm. 65mm. 90mm. 
Height above disc 45mm. 60mm. 45mm. 50mm. 85mm. 
Capacity, ccm. 30 35 30 140 450 
Price $2.15 $6.75 $3.75 $7.45 $13.50 

Send for Catalogue JL 270 


Jena KPG All-Glass Stirrer (for Vacuum or Pressure) 
Replaces clumsy mercury seal. No supplementary seal or stuffing 
box needed. Recommended for all types of chemical work, par- 
ticularly for organic, electrochemical and physical research. 


Leaflet JS 262 on request 
Available at leading laboratory supply dealers. 
FISH-SCHURMAN CORPORATION 
250 East 43rd Street, New York City 
U.S. Agents, Jena Glass Works, Schott & Gen. 


MODERN pH and 
CHLORINE CONTROL 


A 65-page handbook con- 
taining a discussion of pH 
control (both colorimetric 
and electrometric), its prac- 
tical application to numerous 
problems, and descriptions of 
equipment for control of pH, 
chlorine and phosphate. Also 
catalog describing Coleman 
Glass Electrode. 


Copies sent free on request. 


W. A. TAYLOR & CO., INC. 
891 Linden Ave. Baltimore, Md. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


WANTED: Chemical Abstracts, v. 1, #20, Oct. 20, 
1907; v. 2, #7, Apr. 10, 1908. Chemical and Met- 
allurgical Engineering, v. 28, Apr. 2, 1923; v. 33, 
June, 1926; v. 35, Nov., 1928. Metals and Alloys, 
v. 1, #2, Aug., 1929. Address Carnegie Institute 
of Technology, Purchasing Department, Pitts- 
burgh, Pa. 


NEW BOOK AND INSTRUMENT 
CATALOGUES 

BAUSCH AND LOMB OPTICAL COMPANY, 
Rochester. The Educational Focus; Vol. IX, 
No. 2, Spring, 1938. Pp. 24. Illustrated. 
Bausch and Lomb Magazine. Pp. 24.  Illus- 
trated. 

CHICAGO WHEEL & MANUFACTURING 
COMPANY, Chicago. Handee Tool of 1001 
Uses. Pp. 32. Illustrated. 

E. I. DU PONT DE NEMOURS AND COMPANY, 
INCORPORATED, Wilmington. The Neoprene 
Notebook, May, 1938. Pp. 9-12. Illustrated. 

OXFORD UNIVERSITY PRESS, New York. Bul- 
letin of New Publications, April and May, 1938. 
Pp. 16. Illustrated. 

QUARITCH, BERNARD, LIMITED, London. A 
Selection of Interesting Books on a Great Va- 
riety of Subjects; No. 550, 1938. Pp. 160. 
Illustrated. 

STOKES, THE F. J.. MACHINE COMPANY, 
Philadelphia. Stokes High Vacuum Pumps; 
Catalog No. 38-P. Pp. 28. Illustrated. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 
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pleasant. Another 27 per cent. thought they worked who seems totally deaf can be trained and improve 


more efficiently, while 3.6 per cent. reported ‘‘more pep.’’ 
About one per cent. reported that they had fewer colds. 
From the 31.7 per cent. replying adversely, 19.2 per cent. 
said they were too cool and that at times it was drafty. 
Four per cent. stated that they were too warm. Reports 
that it was too stuffy and too humid totaled 2.7 per cent. 
each, while 3.1 per cent. reported that they contracted 
colds. 

The engineers, who represent the society’s research 
laboratory in Pittsburgh and the Minneapolis-Honeywell 
Regulator Co., believe that the questionnaire serves a use- 
ful purpose in indicating a large percentage of general 
satisfaction to air conditioning and the lack of severity 
and importance of the hot reaction upon leaving the air 
conditioned space. It is logical that this should be the 
case, since it is generally recognized that the unsatisfac- 
tory reaction of the human body to an extended hot spell 
is a cumulative effect. 


THE DEAF CHILD 

THE newest ways of helping deaf children were dis- 
cussed at the Detroit meeting of the American Association 
to Promote the Teaching of Speech to the Deaf. It was 
stated that it is far less tragic for a child to have 
defective hearing now than a generation or two ago. 
So much more can be done. Statistics show that 1,600,000 
children in the United States, or six out of 100 of school 
age, have defective hearing. Of these, 300,000 are 
seriously enough affected to need help by reading a 
speaker’s lips. 

Under discussion at the conference was an invention 
from South Africa, which an engineer has devised to 
teach deaf children to talk naturally, instead of in a 
dull monotone. The invention, used successfully in South 
African schools for the deaf, looks like a box. At one 
side is a vertical string of fourteen light bulbs, gay colors. 
On the front of the box is a green blackboard. The teacher 
writes ‘‘Good morning’’ on the board, and draws a 
curve to show how the voice should rise and fall. The 
deaf child says, ‘‘Good morning,’’ and the colored lights 
flash to show the pitch of his voice. Electro-magnetically 
operated tuning forks operate the device. The top four 
and bottom two lights are red, meaning danger—voice too 
high and shrill, or too low and gruff. The inventor of the 
device is A. E. Coyne, instructor in engineering at the 
Cape Technical College. The invention is mainly for the 
totally deaf child, who has no way of hearing his own 
speech defects. 

Helping the child to ‘‘hear’’ by feeling the vibrating 
bones of a speaker’s head is another recent development 
which was discussed, and demonstrated. At the Detroit 
Day School for the Deaf all incoming classes are taught 
to feel speech. Children who have little or no hearing, 
can not get help from mechanical devices. They can, 
however, learn to ‘‘hear’’ what a speaker says by casu- 
ally placing a hand almost anywhere against the speak- 
er’s cheek or on his head. 

Efforts to salvage what hearing the deaf or hard-of- 
hearing child may have was another topic of the con- 
ference. It is now realized that the hearing of many a child 


whereas, if neglected, the child does in truth become deat 

Notable improvement in instruments to aid hearing j 
arousing much interest. There is prospect that such jy 
struments in general use will attain the efficiency ¢ 
eyeglasses, enabling those who can be helped by an ingtn, 
ment to hear clearly and easily. 


PAPERS READ BEFORE THE AMERICAN 
SOCIETY OF AGRICULTURAL 
ENGINEERS 

RapPip growth of farm electrification was predicted }y 
speakers before the meeting of the American Society F 
Agricultural Engineers held recently in Pacific Groy 
Calif. Less than a fourth of the farms able to 1 
electricity are actually using it now. The barrage of 
sales effort that has been in effect during the past fey 
years is proving beneficial to all concerned, in the opinia 
of E. G. Stahl, of the San Joaquin Light and Powe 
Corporation. ‘‘Unquestionably,’’ he stated, ‘‘the larg 
volume of propaganda put out by the Rural Electrificatin 
Administration has lessened sales resistance, which ha fim 
materially benefited the private utilities in their rurd 
service expansion program.’’ The extent of private 
power companies’ activity in the rural areas is indicated 
by the servicing of approximately 300,000 rural home 
by private companies during the two years ending Decen- 
ber 31, 1937, while the R. E. A. installations amounted to 
only about 33,000. Mr. Stahl expressed the hope that 
publie and private interests will cooperate more closely, 
for future benefits to the consumer. Possibilities for 
further expansion were emphasized by George A. Riets 
head of the rural electrification section of the General 
Electric Company. He pointed out that although electri 
fied farms have increased in number from 200,000 in 1926 
to more than 1,250,000, there are still 5,250,000 American 
farms that have not been electrified. 


MANIFOLD uses for electricity on the farm were dis 
cussed by other speakers. Electrically operated pumps 
deliver millions of gallons of water every minute 1 
California’s irrigated fields and orchards, and electri 
irrigation is taking hold even in the East and Midwest. 
Paul Ford, of the Pacific Gas and Electric Company, toll 
of a huge outdoor brooder on a turkey farm, where 4,!!! 
feet of soil-heating cable, buried in sand, ‘‘ mothers’ 
9,000 turkey chicks at a time. Thus far this year, 26,0! 
turkeys and several thousand chickens have been raised 1! 
this brooder. E. M. Mrak, of the University of California, 
described the systems now in use in the leading dehydr 
tion plants in California. Electricity is used both fot 
heating the fruits and for driving currents of air ov’! 
them to carry away the moisture. 


A NEW type of cotton picking machine was described 
by E. A. Johnston, vice-president of the Internation! 
Harvester Company. The new machine has two revolvil 
cylinders, each bearing 154 spindles. Unlike the mutt 
discussed Rust cotton picker, the new International ™* 
chine has tiny barbs on its spindles. As they whit] 
tho barbs eatch the cotton fibers and pull the ripe boll 
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The spindles then pass devices called ‘‘doffers’’ 


ut. 
ek take the cotton off them and drop it on a conveyor 
© pelt. Machine harvesting of cotton may bring changes 


Ball a 


of all kinds of harvesting machinery. 


chine W 


long the line in the cotton-growing industry, Mr. 
Johnston pointed out. The very shape of the cotton 
plant itself may be changed by breeding, to permit readier 
operation of the mechanism. Probably no picking ma- 
ill be built in the immediate future that will pick 
cotton as cleanly as human fingers do, but this is true 
Just as grain- 
handling machinery has been evolved to take care of the 


© ‘mistakes’? of reapers, so future developments in gins 


fand cotton-cleaning machines may be expected to be 


S adapted to new factors introduced into the industry by 


dividends. 


mechanical cotton pickers. 


Fietps rebuilt into terraces by powerful earth-moving 
machinery will yield the better crops of cotton demanded 
by the steel-fingered pickers of the future. Eugene C. 
Buie, of the U. 8. Soil Conservation Service, reported 
solid profits obtained by terracing farm lands on the 
Southern High Plains. Experimental data indicate that 
the available soil moisture which can be utilized for plant 
growth may be increased as much as 50 per cent. as a 
result of level terracing with contour tillage. This in- 
creased available moisture has shown an average increased 


} production of lint cotton for an eleven-year period suffi- 


cient to pay the initial cost of land at $50 an acre, the 
cost of the terracing, and still have money left over for 
Level terraces on wheat land with less than 
a one per cent. slope have shown an increased net income 


Sabove the cost of terrace construction of $1.75 per acre 


for a ten-year period and on grain sorghums an average 
of $838.40 per section increased income as a result of 
one year’s observation over approximately 5,000 acres.’’ 


PALE blue light proves a fatal lure to the grape leaf- 
hoppers, @ serious pest in vineyards, as reported by 
J. K. Ellsworth, of the University of California. Females 


s of the species responded most readily to the light. Counts 


of large sample catches showed 88 per cent. female in- 
sects. Many light colors were experimented with, before 
the attractiveness of pale blue was discovered. Other 
colors attract other insects. The lights have also been 
used as an easy means for obtaining insects to feed to 
laboratory animals. The lights lure the flying victims. 
When they arrive at their goal, they fly against high- 
tension wires that kill them instantly. 


ITEMS 

THE Connecticut Experiment Station has announced 
that the Mexican bean beetle can now be combated with 
sprays that kill the insects without leaving poisonous 
residues dangerous to man. The sprays are based on 
derris, pyrethrum, and other plant products that have 
been successfully used against flies, mosquitoes, and other 
'ypes of insects, but have not hitherto been employed 
in the bean beetle fight. 


IsLanp authorities at the British Mediterranean naval 
base at Malta have turned to systematic pasteurization of 
goat’s milk in an effort to wipe out Malta fever. One 
pasteurized goat’s milk distribution center has already 
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been opened at Hamrun, two miles from Valetta, the 
main town. Distribution methods similar to those used 
for cow’s milk are to be used. Malta or Mediterranean 
fever is caused by a germ transmitted by unsanitary 
goat’s milk. Prohibition of the import of Malta goats 
into Gibraltar years ago wiped out the disease in the 
latter British station and its elimination from the diet 
of troops and sailors stationed at Malta has wiped out 
the disease among the island’s military personnel. 


GARNET and tourmaline, staurolite and zircon, and a 
host of other heavier-than-average semi-precious stones 
now have a new use—telling the age of mountains. In 
the Big Horn Basin in Wyoming, Dr. Marcellus H. Stow, 
geologist, of Washington and Lee University, is tracing 
the source of the ancient sediments back to the still more 
ancient mountains from which they came. Piled one over 
the other, with the youngest on top and the oldest below, 
the Cretaceous and Eocene sediments of the area were 
derived from the wearing away of the highest of the 
ancient Rocky Mountains. Thus, the Hell Creek beds 
contain abundant zircon in all samples, suggesting their 
origin from a zircon-containing mountain. They contain 
no hornblende, showing that the source of the sedi- 
ments was hornblende-free. Further studies show that 
the Hell Creek beds were derived from the erosion of 
sediments. Each bed of the series present in the Big 
Horn Basin was likewise studied for heavy minerals, and 
its probable source determined. From this, Dr. Stow 
hopes to determine which areas were ‘‘up’’ during each 
phase of the Laramide period of mountain-building, 
90,000,000 years ago, more or less. 


SEEKING to cut down the rate of wear on steam turbine 
blades, which rotate at high speed under the impact of a 
steam jet, engineers of the Westinghouse Electric and 
Manufacturing Company have been subjecting bits of 
metal to an erosion test that duplicates in a few minutes 
the wear of years. Under R. E. Peterson, manager of the 
mechanics division, engineers have been directing a stream 
of water at the same pressure as water running from a 
kitchen tap against bits of metal whirling at a speed of 
13 miles a minute. Three minutes of such treatment 
cuts a deep, jagged notch into the metal, an effect a 
dripping faucet might take years to duplicate. The study 
is a part of a research program aimed at strengthening 
metals by analyzing their wearing and fatigue charac- 
teristics. 


A RADIO CLOCK, built either as an auxiliary or as an 
integral part of an otherwise ordinary radio receiver, 
has been patented. Designed by Walter van Braam 
Roberts, of Princeton, the device as described tells time 
to the nearest five minutes, but can be modified to tell 
time to the nearest minute and second. Controlled by a 
master clock at the radio station, signals are sent out at 
the selected interval. The signals consist of low fre- 
quency modulations, below the range audible to the human 
ear. Received by the receiver at the same time the regular 
program is coming in, the signals cause reeds to vibrate. 
The reeds in turn permit to pass or do not permit to pass 
a beam of light directed toward a screen. The position 
of the light beam indicates the time. The patent has been 
assigned to the Radio Corporation of America. 


x 
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THE EPPLEY PYRHELIOMETER 


for the determination and recording 
with suitable auxiliary apparatus 


of the intensity of 


SOLAR RADIATION 


A modified form of the Weather Bureau type described by | 


No. 9, page 707 in an article entitled ““A New Form of 
Thermoelectric Pyrheliometer,” and also in the Monthly 
Weather Review, Volume 51, No. 5, May 1923, page 239, 


Write for descriptive bulletin S-2. | 


THE EPPLEY LABORATORY, INC. 


U.S.A, 


A pocket size Kit designed for the amateur gar 
dener which enables you to tell quickly how ‘‘sweet”’ | 


color chart gives the result without any calcula 


LaMotte Chemical Products Co. | 


—WE DO TRANSLATIONS— 


Technical and Scientific Translations 
from and into all languages 


No. 10 Analytical Balance We translate articles on Chemistry, Physics, Biology, | 
Medicine, Metallurgy, Engineering, etc., also scientifi 


N Y k N. 
The Standard of Excellence for 98 years. 55 West 42nd Street, New York, 


Manufacturer of the highest grade Analytical, 
Assay and Pulp Balances and Weights of Pre- 
cision. 


Used Glaree ! 


Size & powers of nature, sport & huni 
glasses, $6. upward. Telescopes, spottint 
riflescopes. Microscopes, magnifiers & ¢ 
J a passes $1. upward. Repair work & & 
guaranteed. 


ALDEN LORING, OWEGO, N.Y, 
Box B. 


Catalog 19298 


911 Arch Street 
Philadelphia, Pa. 


SCIENTIFIC INSTRUMENTS | 
NEWPORT, | 


| 

Kimball and Hobbs in the Journal of the Optical Society of | 
America and Review of Scientific Instruments, Volume 7, | | 


LaMOTTE SOIL TESKIT § 


or how ‘‘sour’’ (alkaline or acid) your soil is. A 


tions. Complete with LaMotte Soil Handbook and | 
full instructions, price $2.00 F.0.B., Baltimore, Mi. a 


418 Light Street Baltimore, Md. | 7 
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BATH COOLERS 


. for maintaining bath or tank liquid at operating 


ng 
temperature equal to or below room temperature E 
Close Temperature Control ... to within +0.1° C. 
Quickly Put Into Service ... merely roll the cooling unit to the bath 
or tank, immerse coil in bath liquid, set the thermoregulator and 
place it in the bath, plug in to the current supply, throw the switch, 
) and unit is ready for duty. 
| No Installation Required ... no pipe connections to be made... no ” 
by | valves to operate... no adjustments to be made other than the se 
- of | thermoregulator setting ... no boring of holes or breaking of pres- e 
| sure connections .... no brine or water-cooling systems required. 
| 7, | Compact—Portable ... the unit consists of a suitable refrigerator, cool- 
of ing coil, and automatic expansion valve. The refrigerator (12x15 
hl | 1 in. high) is mounted on ball-bearing casters and is moved about 
y easil 
39, | 


Fully Described in Bulletin 1055-A 


The Complete Aminco Line of Chemical and Biological 
x nti Instruments is Described in the New Catalog 38-A 
Apply for literature on your business stationery 


AMERIGAN INSTRUMENT Co. 
8010-8020 Georgia Ave. Silver Spring, Md. : 

: LA MOTTE SULFAMIC ACID (Cryst). ‘ 
ra T Pure—Standardized 
| @ N D CA O RS . A new compound offering tremen- 

gar: | H-0-S-N dous possibilities in research and 
set | practical application. 
SOME OF ITS UNIQUE PROPERTIES 
Al 1. crystalline solid. (Melting 
The Coleman & Bell Company 2. soluble in water. 
and | manufacture a complete list of in- 3. Highly ionized (strongly acidic) in aqueous solu- u 
Md. j dicators including all of the com- hea approaching HCl and other strong mineral wS 
acids. 
mon indicators used in analytical 4, shows promise as new 

standar ’ 

work, the 5. Barium, Lead and Salts, soluble in water. 

on indicators recommende y Full information will be sent on request. | 

Sorensen and Clark & Lubs, and in LaMotte Chemical Products Company i 

addition many rare indicators suit- 418 Light Street malian, 555. F 

able for special work. These indi- | i 

are in thee | | 

ry form and in solution, ready to a 

logy, | use. Certain indicators are offered | | THE SCIENCE PRESS ‘ | 
nif in the form of Test Papers in vials | | PRINTING COMPANY “| 
containing 100 strips, and in sheets | | | 
10”. | PRINTERS OF 

. Catalogue of Laboratory Reagents Upon Request SCIENTIFIC AND EDUCATIONAL =I 

JOURNALS, MONOGRAPHS 
AND BOOKS 

THE COLEMAN BELL CO. 
r ndence In 4 

MANUFACTURING CHEMISTS — | 
| NORWOOD, OHIO, U.S.A. : 


5 
> 
| 
| 
1 
| 
} 


6 SCIENCE—SUPPLEMENT 


Vou. 88, No, 


SCIENCE NEWS 


Scince Service, Washington, D. C. 


THE CHICAGO SYMPOSIUM ON COSMIC 
RAYS 


AT the Symposium on Cosmic Rays, sponsored by the 
University of Chicago, Dr. Arthur H. Compton, professor 
of physics at the university, suggested that new findings 
in cosmic ray research are best interpreted if the origin 
of the mysterious rays is ‘‘local,’’ in the galaxy of stars 
containing the Milky Way, the sun and the earth. Pre- 
viously, Dr. Compton had tentatively suggested that cos- 
mic rays came from the remote regions of interstellar 
space, far beyond the confines of our galaxy. He stated 
that the new theory is also tentative, but that it seems 
best to fit the new observations. It throws some doubts 
on the exploding universe theory of the origin of cosmic 
rays which has been advanced by Abbe G. Lemaitre, and 
which has found considerable acceptance among physi- 
cists. The basis for the changed viewpoint of the origin 
of cosmic rays was the failure to find any evidence of the 
so-called ‘‘ galactic effect’’ in the rays’ intensity. It 
has been previously suggested that there should be a 
variation of the cosmic radiation, throughout the day, 
if the rays originated beyond the Milky Way. According 
to theory, there should be more rays received in the 
northern hemisphere than in the southern, because the 
northern hemisphere would be the forward moving side 
of the earth, in the rotation of the galaxy. The situa- 
tion would be like a person riding on a merry-go-round 
in the rain, who would be hit by more rain drops in the 
face than in the back. 

Professor M. 8S. Vallarta, of the Massachusetts Institute 
of Technology, described his calculations of this ‘‘ galactic 
rotation’’ effect and its magnitude, if it existed. Ob- 
servations made throughout the world, Dr. Compton said, 
have failed to find an effect even a tenth as large. These 
observations have forced the conclusion that the cosmic 
rays therefore originate ‘‘locally’’ within our galaxy. 
‘“We should continue to think of the cosmic rays as very 
old, perhaps dating from the origin of our galaxy itself, 
perhaps being the accumulation of millions of years of 
some gradual process giving rise to high energy particles. 
We should not, however, think of them as coming from 
space which on an astronomical scale is very remote.’’ 


A NEW TRAP FOR COSMIC RAYS 

UsING a new and novel trap for catching piercing cos- 
mic rays, Dr. Carl D. Anderson and his colleague, Dr. 
Seth Neddermeyer, of the California Institute of Tech- 
nology, have obtained a photograph of a powerful cosmic 
ray particle with 10,000,000 electron-volt energy entering 
the apparatus and emerging with an energy of only 
210,000 electron volts. But the particle actually came to 
rest within the range of the camera and its stopping is 
recorded. Measurements indicate it is the so-called heavy 
electron with a mass some 240 times as great as that of 
the ordinary electron, basic unit of electricity. Although 
the photograph, which is printed in The Physical Review, 


does not actually show it, Drs. Anderson and Neddermeyy 
suggest that the heavy electron came to rest and thal 
disintegrated into a positive electron with ordinary nM 

The new cosmic ray trap consists of 4 special form y 
a device known as a Wilson cloud chamber in whieh iy} 
tracks produced by the speeding cosmic rays are my 
visible as they serve a nuclei of condensation of wap, 
vapor in the chamber. Through a window a Photogray, 
of these tracks can be taken. 

In the usual plan Geiger counters near this chanly 
detect the presence of a cosmie ray and set off the came 
mechanism. In the new apparatus, however, these 4 
tectors are supplemented further by still another count, 
inside the cloud chamber itself. This arrangement fayyy 
the probability of observing cosmic ray particles near ty 
ends of their ranges when their energies are weak. Thy 
the device actually photographed a cosmic ray particle, 
it stopped and came to rest was a fortuitous happeniy 


HIGHWAY LIGHTING 


Stupies conducted by C. A. B. Halvorson, of & 
General Electric Company, at Lynn, Mass., indicate thi 
pavements on highways needing permanent lighting wi 
in future be processed to insure a high order of unifon 
light reflectivity in contrast to to-day’s pavements whilf 
are highly wasteful of light from street lamps and othe 
sources. 

Literally turning light onto a hitherto dark and ng 
lected subject, the experiments emphasize the rdle playd 
by the way in which a street pavement reflects light 
The provision of adequate night lighting is believed t 
be one of the most effective approaches to cutting ti 
mounting toll of night accidents. | 

Surfacings now in common use ‘‘soak up’’ of wail 
light in varying degrees, having a light reflectivity frm 
less than four to more than 30 per cent., according "1 
their color character, Mr. Halvorson has found. Tie 
surfaces also reflect light differently, some diffusely li 
snow and some specularly like polished metal. Most rod 
combine both types of reflection and do not provide w 
form reflection which is essential to proper seeing 4 
night. 

A problem facing highway lighting engineers is 
fact that road surfaces, with but one or two exceptioi 
change their reflecting characteristics when wet. Wil 
variation is also found to occur in accordance with # 
specific intensity, direction and angle of light applied 

Experiments conducted on a model road near Ly 
with test objects and test lamps made it clear that visi 
in highway lighting is primarily accomplished by me# 
of contrasts between objects and pavements. 

A special ‘‘ pavement’’ represented by truncated couiti™l 
cups light in color was tried and found to give excell 
reflectivity characteristics under conditions representil 
day and night, rain and shine. 

The lighting engineers must look to the paving ® 
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SB stry for assistance and research on the problem and to 
: ring the experimental results gained in these studies 


practical application. 


dermeyy THE NEW FOOD AND DRUG LAW 


ind thal WuiILE the provisions of the new Food and Drug Act 
TY May eel] not, in general, be effective for another year there 
form (Eye three important exceptions which take effect imme- 
rhich th Bately. 

Te maf From the tragedy caused by the Elixir of Sulfanilamide 
Of Wateflllomes regulation of the introduction of new drugs into 
terstate commerce. Effective immediately, any person 
troducing a new drug for sale between states must first 
B). with the Secretary of Agriculture an application which 
Montains complete information on the chemical contents 
f the drug, the proportions used, any chemical reactions 
hich take place between the drugs, all tests made to 
lbtermine the usefulness and safety of the drug, and send 
n five samples. The latter must contain the actual mate- 
k. Thial being submitted for sale and the proposed labels. 
article y From this information the secretary shall act, either to 
PpeningMBermit sale or prevent sale through a restraining order. 
the applicant receives no notice from the Department 
f Agriculture within 60 days, approval of the sale of the 
roduct is automatic. Such regulation over new drugs, 
ate thm is felt, will prevent a repetition of the sulfanilamide 
ting vilmragedy. While it would not prevent a case like that 
unifonfimmhich caused death by injection of the cancer drug Ensol 
ts whidbecause Ensol was being used only experimentally and 
nd othiimas not for sale in interstate commerce), such a drug 
jould come under the act immediately it was offered for 
ale. 
Two other provisions of the new act are also effective 
t once. They are the prohibition of drugs which are 
angerous to the consumer when used as prescribed on 
he label and a prohibition of cosmetics which may be 
jurious to the users. 

Other important changes in the act, which will go 
ity from™mto effect a year hence, include: 

rding m1. The new law has jurisdiction over all cosmetics ex- 
_ Theept toilet soaps. This means that the American public 
sely Mill be protected against dangerous cosmetics such as 
rst roalimyelash dyes that have been known to cause blindness. 

ride WH 2. Brings therapeutic devices under control. In the 
eing Mast, many curative claims have been made for devices 
ch as electrie belts which have no value. 

3, Regulates drugs intended for diagnosing illness or 
br remeding underweight or overweight, or otherwise 
ffecting bodily structure or function. Included in this 
Troup are the so-called ‘‘slenderizers,’’ many of which 
ave caused blindness and death. 

4. Requires adequate testing of new drugs for safety 
‘fore they are put on the market. The elixir of sulfan- 
amide which caused the death of nearly 100 persons 
_# year emphasized dramatically the need for this 
| 

xcell@ 5. Provides for the promulgation of definitions and 
esenti@endards for foods. The-old law contained no such 
thority except for canned foods. This means that the 
‘initions and standards which under the old law were 
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not binding, but merely advisory, will now have legal force 
and effect. 

6. Increases penalties for violations. Under the oid law 
the maximum fine for the first offense was $200. Under 
the new act a first offense may be punished with a fine of 
$1,000 or one year imprisonment or both. For subsequent 
offenses under the old law the maximum fine was $300 
or one year imprisonment or both. Under the new law 
this penalty is increased to a maximum of $10,000 or 
three years imprisonment or both. Even for first of- 
fenses where the court finds evidence of fraud or de- 
liberate intent to violate the act the maximum penalties 
are $10,000 fine or three years imprisonment or both. 

7. Provides authority for the Federal courts to re- 
strain violations by injunction. 

8. Eliminates the necessity for proving fraudulent 
intent in the labels of patent medicines. Under the new 
law any such medicine proved to be worthless may be 
removed from the market. 

9. Requires drugs intended for use by man to bear 
labels warning against habit formation if they contain 
any of a list of narcotic or hypnotic habit-forming sub- 
stances, or any derivative of any such substance which 
possesses the same properties. 

10. Requires the labels of non-official drugs (those not 
listed in the Pharmacopoeias and Formulary) to list the 
names of the active ingredients, and in addition to show 
the quantity or proportion of certain specified substances. 


ITEMS 


THE United States ranks fourth in the number of Nobel 
Prize winners, it is shown in a survey completed by Pro- 
fessor Harrison Hale, of the University of Arkansas, 
for the American Chemical Society. Eighteen Americans 
have been honored with the prize since it was first in- 
augurated in 1901 under the will of Alfred Nobel, dis- 
coverer of dynamite. Germany leads the list of nations 
with 37 laureates, England comes second with 23.5 and 
France is third with 20.5. The fractions mean that some 
years the prize has been split between two men. The 
Nobel Prize, granted for outstanding achievement in 
physics, chemistry, medicine, literature and on behalf of 
international peace, has changed in its award pattern in 
the last decade. In prizes awarded during the last ten 
years England and the United States lead with 10 each. 
Germany comes next with 9.5 and France has dropped 
behind with only four. During this time the relative 
position of the United States has improved 63 per cent. 


Nature reports that two British investigators, F. C. 
Rawdon and N. W. Pirie, have succeeded in producing 
crystalline nucleo-proteins from two strains of the potato 
virus X, the cause of a plant disease. The second virus 
to be so isolated and crystallized, crystalline nucleo- 
protein derived from potato virus X is held definite proof 
of the protein nature of the filterable viruses, the mys- 
terious causes of disease in plants, animals and humans 
alike. The filterable viruses are so small that they pass 
through the finest filters and are invisible under the most 
powerful microscopes. The first one to be successfully 
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crystallized as a nucleo-protein of high molecular weight 
was the virus that causes tobacco mosaic, a wide-spread 
disease of tobacco plants. This was done by Dr. Wendell 
M. Stanley, of the Rockefeller Institute for Medical Re- 
search. It is pointed out that ‘‘ potato virus X is perhaps 
more typical of viruses in general than tobacco mosaic, 
so it seems more probable that all viruses may be special- 
ized nucleo-proteins.’’ Two strains of the potato virus 
were crystallized, the S and G strains. 


GEYSERS in Yellowstone National Park, spectacular 
enough at all times, appear to be putting on a special 
show this season. Old Faithful has been spouting to 
unprecedented heights. Recently an eruption reached the 
height of 223 feet, which is 73 feet above its 150-foot 
averages and 32 feet higher than its previous record of 
192 feet. Grand Geyser has taken a new lease on life, 
with 200-foot eruptions at thirty-hour intervals. The 
Giantess, largest of all geysers, has erupted four times 
in nine months, which is about double its usual rate. 
National Park Service observers are not yet certain 
whether there has been a general increase in geyser ac- 
tivity or simply a shift in underground water flow, in- 
creasing the activity of some at the expense of others. 


Don’t tidy up forests too much, by removing fallen 
timber and otherwise clearing the ground, is the advice 
of a leading Swiss ecologist, Dr. Arnold Pictet. If you 
clear away all such accumulations of ‘‘rubbish’’ you 
deprive the forest of much of its biological working 
capital. -Trees are a soil-exhausting crop, Dr. Pictet 


VoL. 88, No. 297) 


points out. They withdraw a large proportion Of the 
soil’s original store of nutrient substances and lock jt 
up in their stems. When they fall, the swarming , 
structive life of the forest floor—insects, worms, fungi 
bacteria—unlock these hoardes and return the accu), 
lated capital to the soil as humus. Lumbering Operations 
inevitably carry off a good deal of this capital to market 
Fire destroys it, not to be replaced for centuries, Fallen 
trunks, and forest litter generally, can re-invest a part y 7 
it in the soil. 


AN easily readable device that tells the Navigating 
officer how much a ship is off a pre-determined course ha 
been patented by Francis West, Jr., of Chilmark, May 
An electrical set-up enables the compass to be kept 4 
one place and to operate an indicator on the bridge t 
inform bridge officers the ship’s direction in terms ¢ 
the course set, according to the specifications for thy 
patent. It can replace with a simple needle swinging 
across a dial the complex compass card that requir § 
considerably more than a glance to read it. So long x 
the ship is correctly headed a needle rests at zero m 
a dial. A condenser of a particular type is actuated by 
the compass so that when the ship moves off course , 
capacity bridge is no longer kept in balance and the! 
bridge-actuated needle swings to one side. Amount of 
swing informs the navigating officer how much the vessd 
in his charge is off course. Mr. West claims that the 
device is suitable for use on ships, airplanes or other 
means of transportation requiring compass-stecring. 


east by a recognized authority. 


tion of a species of each genus. 


MANUAL OF THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 
JOHN KUNKEL SMALL 


‘T HIS Manual replaces the author’s Flora of the Southeastern United States, 
published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to date our knowledge of this floral region. 
The Manual is the only complete illustrated work on the flora of the South- 


In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustr. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY 
LANCASTER, PENNSYLVANIA ; 
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Outstanding McGraw-Hill Books 


New Third Edition 


WIEMAN’S 


GENERAL ZOOLOGY 


By H. L. 


Professor of Zoology, University of Cincinnati 


McGraw-Hill Publications in the Zoological Sciences 


485 pages, 6x 9, illustrated. $3.50 


For over a decade this textbook has been held in high regard as an unusually clear treatment of the 
outstanding facts and principles of animal biology, offering a practical combination of the features of 
the so-called ‘‘principles’’ and ‘‘types’’ courses. The text has been completely rewritten. ~ New 
material on the frog has been added; emphasis has been placed upon the unity of structure and funce- 
tion; a chapter on environment and distribution has been included ; and many new illustrations have 
been added. 


Other Recent Books in Zoology 
Goldschmidt--Physiological Genetics 


By RICHARD GOLDSCHMIDT, Professor of Zoology, University of California. McGraw-Hill Publications in 
the Zoological Sciences. 375 pages, $4.00 


Mitche/—Textbook of General Physiology. New third edition 


By Puiuip H. MircHe., Professor of Biology, Brown University. McGraw-Hill Publications in the Zoo- 
logical Sciences. 827 pages, $6.00 


Mitchell and Taylor—-Laboratory Manual for General Physiology 


By Pum H. MITCHELL, and Ivon R. Taytor, Assistant Professor of Physiology, Brown University. 
McGraw-Hill Publications in the Zoological Sciences. 154 pages, $1.50 


Shull—Heredity. New third edition 


By A. FRANKLIN SHULL, Professor of Zoology, University of Michigan. McGraw-Hill Publications in the 
Zoological Sciences. 433 pages, $3.50 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CYCLOTRON TO BE BUILT BY THE MASSA- 
CHUSETTS INSTITUTE OF 
TECHNOLOGY 

AN atom-smashing cyclotron to be devoted exclusively 
to medical and biological research, will be constructed 
at the Massachusetts Institute of Technology during the 
coming year. The machine will weigh more than a hun- 
dred tons and will be of the most approved type and of 
the same general size as the largest machine yet built, 
with the exception of the one now under construction by 
Professor Ernest Lawrence at the University of Cali- 
fornia. 

In announcing plans for the cyclotron, made possible 
by a grant from the John and Mary R. Markle Founda- 
tion of New York, Dr. Karl T. Compton, president of the 
Massachusetts Institute, said: ‘‘The institute is in a 
fortunate position to undertake this work for two reasons. 
First, because Professor Robley D. Evans, under whose 
direction the cyclotron will be built and operated, has 
developed an unusually successful technique for the detec- 
tion, measurement and handling of radioactive chemical 
elements of the type which can be produced in large quan- 
tities by a cyclotron. It was for this technique as 
applied specifically to radium poisoning that he was 
awarded the Theobald Smith Prize of the American Asso- 
ciation for the Advancement of Science a year ago. 

‘‘Working up to the present with a relatively very 
feeble source of radioactive materials, Professor Evans 
has nevertheless done some very interesting exploratory 
work regarding the medical possibilities in the use of 
particular radioactive elements, in collaboration with sev- 
eral members of the Harvard Medical School and local 
hospitals, and also in collaboration with members of the 
department of biology and public health at Technology. 

‘*The new cyclotron will permit work of this type to 
be greatly extended in power and scope and the program 
may be considered as a joint program between Professor 
Evans’s group of physicists together with biologists at 
the Massachusetts Institute of Technology and medical 
research men in neighboring institutions. 

‘*The second fortunate element in the situation at the 
Massachusetts Institute of Technology is the parallel 
program of the high voltage electrostatic generator of 
Professor Van de Graaff, who, with his colleagues, is 
engaged in a very comprehensive program of atomic 
physics. This program comprises not only the very im- 
portant medical x-ray applications, which a cyclotron is 
inherently unable to handle, but includes also a compre- 
hensive program of investigation in atomic physics which 
will parallel the investigations which can be made with 
the cyclotron. ’’ 


AN APPARATUS FOR COUNTING COSMIC 
RAYS 
A DEVICE enabling the fastest and most accurate counts 
ever made of cosmic rays and other particle radiation has 
been developed in the laboratories of physics at Harvard 


University by Dr. E. C. Stevenson, instructor of physics 
and Dr. Ivan A. Getting, junior fellow. 

With the new instrument, technically known as 4 
scaling circuit, random electrical impulses coming 
a fifty thousandth of a second apart can be distingnishj 
and counted. The circuit is so stable counts can 
made at these speeds for months on end without ay 
effective changes in the equipment. . 

The device was designed to fill the need for such » 
instrument in a long-range program of counting millio, 
of cosmic rays daily recently undertaken at Harvayj 
No mechanical counter is fast enough and previous ely. 
trical circuits were either too slow or too unstable. Tip 
device is also expected to be of considerable value iim 
counting the emanations from artificially radioactin {il 
substances built up in the new cyclotron. Many of they 
substances shoot out tremendous numbers of particles, 

The new scaling circuit does not receive cosmic rays ¢ 
other particle radiations directly, but rather the electric 
discharges produced by these particles in a standarj 
Geiger counter. This is a long glass tube filled with gy 
at a critical electric equilibrium. A particle passing 
through the tube upsets this equilibrium to produce a 
electric discharge. These impulses are fed into one ail 
of the sealing circuit, where their number is divided by 
two, four, eight, sixteen or thirty-two, depending on hoy 
the apparatus is adjusted. Thus the impulses are scaled 
down sufficiently to permit their being counted by a plain 
mechanical counter attached to the circuit outlet. 


A NEW SYSTEM OF TELECOMMUNICATION 


A NEW system of telecommunication that uses the tou 
generator from the Hammond electric organ as an inte 
gral part of the wire circuit and makes possible simul 
taneous transmission of ninety-six messages over existilg 
telegraph facilities has been installed on Western Unio 
lines between New York and in a number of key cities 

Intended for eventual extension throughout the cou 
try, the new system uses the electric organ tone generat 
to generate a number of electric currents, each of a diffe 
ent frequency, which can carry messages at the same tillt 
over the same wire without interfering with each othe 
The system has already been applied to the circuits link 
ing New York and Chicago, New York and Washingto, 
New York and Atlanta and New York and Buffalo. 

It makes use of the ‘‘earrier current’’ principle, the 
most important general development in the field of tele 
graph and telephone communication in the last thre 
decades. A number of alternating currents, which 
be sent over the same wire without interfering with eat! 
other if they are sufficiently widely spaced, carry tl 
message, which can either be a voice message as in teleph 
ony, or the telegraph message. The latter is transmitted 
by interrupting the carrier current in accordance with! 
code. 

The tone generator from the Hammond organ, which 
replaces bulky pipes and reeds with compact electric! 
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| Review of the History and Philosophy 


of Science and of the History of 
Learning and Culture, 
edited by 


GEORGE SARTON, D.Sc. 


HARVARD LIBRARY 185, Cambridge, Mass. 


Isis may be obtained from any Bookseller at the 
rice of 6 dollars per volume illustrated. Members 
of the History of Science Society receive each year 
at least one volume of about 600 pp. free of charge. 
Annual dues, 5 dollars. Corresponding Secretary, 


| Dr. Henry R. Viets, 8 The Fenway, Boston, Mass. 


Isis is the foremost journal on the history of 
science published in the world to-day. It contains 
articles, reviews, notes, queries, and elaborate criti- 
eal bibliographies of the history and philosophy of 
science. Vols. 28 and 29 will be published in 1938. 


Writers of books and papers on the history of 
science are asked to send a copy as promptly as 
possible to the Editor of Isis in order that they 
may be registered in the Critical bibliography. 
This is the best way of obtaining for their work 
its certain incorporation into the literature of the 
subject. 


Isis may be examined in any good reference 
library all over the world. 


ST. CATHERINE PRESS, BRUGES, BELGIUM 


ABSORPTION 
CELLS 


With Optical Flats FUSED 
in Place—Not Cemented 


Windows Flat Over Entire Area 
to Within 6 Wavelengths 


Length Inside Marked on Cell 
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Parallelism of Ends, + 0.025 mm. 


Pyrex Bodies—Pyrex or Corex “D” Windows 


Write for Bulletin 1060A 
on your business stationery 


TCO., 


8010-8020 Georgia Ave. Silver Spring, Md. 


MANUAL OF THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


JOHN KUNKEL SMALL 


T HIS Manual replaces the author’s Flora of the Southeastern United States, 
published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to date our knowledge of this floral region. 
The Manual is the only complete illustrated work on the flora of the South- 


east by a recognized authority. 


In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 


tion of a species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY 


LANCASTER, PENNSYLVANIA 
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apparatus, is used to produce the different low-frequency 
carrier currents used in the Western Union system. The 
electric organ uses a current of a given frequency to 
generate a musical note whose pitch or frequency is the 
same. The frequencies are spaced 300 cycles per second 
apart, making possible 22 simultaneous currents on a 
single circuit. As a result of methods previously in use, 
each frequency can be made to carry a number of mes- 
sages, making possible the total number of ninety-six. 


THE CHIEF CAUSES OF ACCIDENTS 

THE seven chief causes of automobile accidents in the 
United States were listed by Sidney J. Williams, public 
safety director of the National Safety Council, who made 
a report for the American delegation to the International 
Road Congress at a meeting held recently at The Hague, 
the Netherlands. They are: 

1. Exceeding the speed limit or driving too fast for 
road, visibility and other conditions. 

2. Driving on the wrong side of the road. 

3. Disregard of stop signs and signals. 

4. Improperly failing to yield the right of way at 
intersections. 

5. Attempting to force entrance between moving ve- 
hicles to avoid collision with an on-coming vehicle. 

6. Attempting to pass on a curve or hill a vehicle 
moving in the same direction. 

7. Failing to indicate intention of stopping or 
turning. 

Systematic research by a large number of individuals 
and organizations over a period of years has brought 
out these and other facts. Describing safety work in the 
United States, Mr. Williams cited figures showing that 
systematic safety drives in a number of cities have suc- 
ceeded in materially reducing the high accident rate. 

More detailed and more uniform accident reports are 
still needed in the United States, however, in order to 
provide a basis for sound highway engineering, a field 
in which vast sums of public money are being spent. 
Quoting from a report submitted by A. A. Anderson, of 
the Portland Cement Association, Mr. Williams said: 
‘*Tt is essential that such information include data which 
will permit listing accidents on a vehicle mile basis for 
specific highways, day or night; and a rating to be made 
of the physical safety of each highway in relation to 
conditions causing accidents. This will mean mandatory 
provisions by the state or local government for reporting 
all details incident to highway accidents. When all 
contributing factors are obtained, it will be possible to 
develop an accident expectancy formula.’’ This would 
enable accident frequency prediction and determination 
of how much rebuilding of a given highway would reduce 
accidents. This would provide a basis for judging on a 
dollars-and-cents basis whether a given road expendi- 
ture is justified. 


MOUNTAIN BUILDING 
WILL the next era of mountain building see the raising 
of peaks from the swamps and bayous of Louisiana, the 
muddy farmlands of the lower Nile and the lower reaches 
of the Ganges? 
Geologists, studying the rocks of the great mountain 
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ranges, find that they once were sediments, like thoge Noy 
being deposited on the deltas of our great rivers, Once 
the mountains were shallow seas, the dumping groyp4, 
of great rivers that tore away fragments of rock from J 
other highlands, carried them to the sea, and th im 
dropped them as the fresh waters of the rivers mizgj 
with the still salty ocean waters and came to rest. 

Dr. Andrew C. Lawson, the California geologist, wi, 
has determined much of the past history of many moy, 
tain ranges, predicts that the great deltas of to-day, 
rivers will be the mountain ranges of the geological to. § 
morrow—millions of years in the future. 

Long ago, geologists found that deltas sank as mop 
material was piled upon them by the rivers. Dredging, 
ancovered modern stumps some hundreds of feet beloy 
the surface of the Mississippi delta. Theories wo, 
evolved to account for this sinking, and out of they 
studies has come Dr. Lawson’s concept of mountaiy 
building. 

When a great delta is ‘‘loaded’’ with muds and sani 
and silts, it tends to sink, just as the swampy grounj 
does when heavy structures are built on it. Far beloy 
the surface, plastic rocks are forced away from the con 
pressed delta area, forming highlands around the delty, 

Eventually, with this loading and sinking, a geosyn! 
cline, or great trough, may be produced. The exact tim 
is hard to predict, for the sinking may not go on as fast 
as the loading. 

Later, perhaps millions of years later, when the ge. 
syncline is filled with sediments, internal earth forces 
uplift it into a mountain range, which then goes through 
the whole cycle again. 

An ideal delta, according to Dr. Lawson, is about 
32 miles long, and reaches out into water 24 miles deep. 
Sediments are piled on to the delta until they are about 
40,000 feet thick, which seems to be the limit for sedi 
mentary deposits. The time necessary for this growth, 
Dr. Lawson calculates from studies of the Mississippi 
delta, is about 55,000,000 years, or roughly from th 
time of building of the Rocky Mountains until to-day. 

In North America, the building of great deltas is going 
on at the mouths of the Mississippi and Colorado Rives 
As the Mississippi delta is the largest and fastest-growgy 
ing, we can expect the mountains-from-deltas cycle 
progress more rapidly there than at the mouth of tl 
Colorado. 

As the Appalachian and Rocky Mountains wear awaj 
their ‘‘tailings’’ start the building of new ranges, whitl 
in turn will wear away, continuing the ceaseless chang 
through time that characterizes geologic history. 
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FLOODS IN THE YELLOW AND YANGTZE 
RIVERS 

WirH the warning trickles already the cause of 0 
inconsiderable damage, serious floods in Kiangsu pr" 
ince, the heavily populated district around Shanghai, 7" 
anticipated within the next two weeks. 
In that time the crest of the spring flood from 
mountains of Tibet and western China regions, thousaié 
of miles away where the Yellow and Yangtze Rivers ™ 
is expected to reach the eastern part of the counlt 
the battlefield in the Sino-Japanese conflict. 
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Should the flood come to Kiangsu province in as wide- 


p read a form as it has already come to the region 
“" cl the Lunghai railroad, it will be a severe blow to 
ins Bast Asia generally and to the luckless Chinese behind 
_ ithe Japanese lines particularly. For Kiangsu province, 
Pe. ie ., the hands of the Japanese since the earliest days of 
“— Me the attack on Shanghai, is one of China’s bread baskets. 
| | with territory already flooded by the Yellow River 
te 7: included prominently in the list of China’s food-growing 
ao jistricts, the starvation problem already faced by millions 
ys of Chinese will become more acute almost than it has ever 
ge heen in the history of Central China. The problem will, 
more of course, become most pressing a few months from now, 
Iging for there will be no replacement for food reserves ©x- 
below hausted during the summer while the crops were sup- 
wer posed to be growing. 
thes Flooding of Kiangsu province is apparently due to a 
untain combination of high water on the Yangtze and on the 

Yellow River, some of whose water appears to be flowing 
sani into China’s mightiest stream by way of the Hwei River 
yround and Grand Canal. Were floods near the delta occurring, 


beler fooding further up the Yangtze River wouid be taking 
place. This latter may still occur, but would in most 


aa eases be due to damage to the dykes either as a by-product 
cosy! of the fighting or as a deliberate stroke of military 
t 
as fas The flood of Kiangsu province may likewise render even 
more tenuous the Japanese grip on that territory. Jap- 
geo number of surveys have shown, actually control, 
of the country they have nominally occupied, 
hrough only the cities and the railroad rights-of-way. Flooded 
countryside is an additional obstacle to their mechanized 
shel forces. However, it does not represent nearly so severe 
; deep mm handicap to the partisan bands of guerilla fighters who 


have scored heavily for the Chinese. 
LEONARD H. ENGEL 
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issippl Usine ‘‘tagged’’ atoms, investigators in Copenhagen 


m th are learning how muscles, broken down during exercise, 


to-day Mare rejuvenated during rest. ‘Professor G. Hevesy, of 
the Institute of Theoretical Physics, and Professor O. 
Rivets Rebbe, of the Zoophysiological Laboratory, have studied 
TOW how the muscle substance, known as creatine phosphoric 
cle WEMacid, breaks down during muscular exercise and how it 
of tis rebuilt or ‘‘rejuvenated’’ in the resting muscles. 
Atoms of sodium phosphate were labeled by making them 
artificially radioactive, so that no matter where they 
whic might be their presence would be detected by the radia- 
change tions they produce. Some of this labeled sodium phos- 
Bphate was injected in frogs and then, at various time 
intervals, creatine phosphoric acid was extracted from 
‘TZE RM the muscle. The replacement of the phosphorus atoms 
thus be traced. 


o SUPERSONIC WAvES—sounds too shrill in pitch to be 
ai, a heard by the human ear—will soon be used to break up 

ae lid particles into new degrees of fineness. Sound’s new 
m has been developed from research of Dr. Karl Séllner, 
usand of the department of agronomy at Cornell University. 
rs ist Dr. Séllner found that high-frequercy sound waves not 
vuntty ‘ly make sediments, gels and precipitates disperse—as 


B)"eviously had been known—but also that certain solids 
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having a laminated structure could be broken into fine 
bits by the intense vibrations created. Dr. Séllner has 
filed a patent application on his process which has been 
assigned to the Acheson Colloids Corporation. Materials 
on which the supersonic waves work well include graphite, 
mica and steatite. As soon as production changes are 
completed, colloidal graphite will be made of much finer 
particle size and longer suspension than has heretofore 
been available to industry. 


JAMES 8. VANICK and J. T. Eash, of the International 
Nickel Company, reported recently to the American 
Society of Testing Materials that steels of hardness 
so great that they approach that of the diamond are 
now being produced. The standard methods of measuring 
hardness are no longer sufficiently exact for modern in- 
dustry they added. For special chromium-nickel alloy 
cast irons some 16 tests of hardness, where a diamond 
point is pressed into the metal, are now required to get 
enough data to arrive at a suitable determination. Tests 
using a tungsten carbide ball pressed against the metal 
can give closely uniform values with only two or three 
determinations. 


A LABORATORY instrument has been taught to do card 
tricks by Professor Christian A. Ruckmick, of the Uni- 
versity of Iowa, whose ‘‘emotion meter’’ was originally 
constructed as a research tool and later was used as a 
‘*lie-detector.’? The victim is shown a full pack of 
eards, and told to select one mentally. As Professor 
Ruckmick runs through the pack, asking if each is the 
chosen card, the subject follows instructions by saying 
‘*No.’’ When a band of light on a ruled scale at the 
front of the foot-square box, which is the emotion meter, 
fluctuates, the scientist knows the chosen card has been 
reached. The excitement of telling even so small a 
lie is enough to change the electrical resistance of the 
skin cells and deflect the indicator. 


P&rRE ARTHEME DUTILLY, Canadian missionary-botanist 
who has been conducting research at the Catholic Uni- 
versity of America, has sailed from Montreal, to skirt the 
coast of Labrador into Hudson Bay and land at the 
remote trading town of Fort Churchill. There he will 
meet an American botanist, Father Maximilian Dumann, 
of St. Vineent’s Archabbey, Latrobe, Pa., who has been 
botanizing in Saskatchewan Province since the end of 
June, and who will proceed to Fort Churchill by the far 
northern railway. From their remote rendezvous they 
will proceed northward and westward into lands even 
more remote, studying the vegetation of the tundras of 
the Canadian Arctic and collecting specimens to bring 
back when the first snows drive them out in early 
autumn. 


MINIATURE schoolrooms on wheels have been built by 
the General Electric Company at Nela Park, Cleveland, to 
demonstrate the inadequacy of most present schoolroom 
lighting and what proper lighting is like. Each room 
measures 38 inches in width, 30 inches in height and 40 
inches in depth and is equipped with tiny desks, chairs, 
blackboards and lighting fixtures. Model lighting fixtures 
and regular light meters indicate proper illumination 
levels. 
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Pure Water 


FOR ALL & 
SCIENTIFIC PURPOSES 


Typical Analysis, Certified 
Parts per 100,000 

Total Solids 0.28 
Volatile Solids 0.16 
Inorganic Solids 0.12 
Nitrogen as 

Free Ammonia 0.0035 

Album. Am. 0.0000 

Nitrites 0.0000 

Nitrates 0.00 
Chlorine 0.00 
Bacteria per cc. none 


Stokes Stills produce pure distillate well-suited for all research or 
laboratory purposes . . . water in which exceptional purity is safe- 
guarded by exclusive features of still design and construction. The 
electric model shown has Pyrex glass cover, gas eliminator, triple 
vapor baffle, solid tin condenser tube and funnel, deconcentrator for 
hard water service, chromium finish; is entirely automatic in opera- 
tion, safe, simple, rugged, long-lived; will make one gallon of pure 
distillate per hour. 22 stock models, % to 100 gals. capacity; 
electric, gas or steam heating units; more than 17,000 in use. See 
your dealer or write direct for catalog. 


F. J. STOKES MACHINE COMPANY 
Philadelphia, Pa. 


5958 Tabor Road 


KARCITE Molded Ceramic SINKS 


—Are Molded in One Piece from 
Carbon Impregnated Material 


@ Free from dis- [ee 
tortion — inert to 
Solvents. 


@ Hard — Dense 
— Virtually non- 
absorbent. 


@ Will not crack 
or break under or- 
dinary weights or 
thermal shocks. 


@Do not chip 
easily, resist ab- 
rasion — Lighter, 
Stronger, Easier to | 
Clean. 


Developed in MELLON INSTITUTE, Made 
Available to Laboratories by KEWAUNEE 


Karcite Sinks have a ceramic body of fine uniform texture, the pores 
of which are filled with carbon. Color—gray black. Smooth sur- 
face with dull gloss finish. 39 designs now available from stock. 
Distributed by most leading manufacturers of laboratory furniture. 
Be sure to specify Karcite Sinks on all orders. Write for Catalog 


and Price List. 
FURNITURE EXPERTS 


CERAMICS 
DIVISION 

C. G. CAMPBELL, Pres. and Gen. Mgr. 

301 Lincoln St., Kewaunee, Wis. 


Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1208 Madison St., Evanston, IIL 
Representatives in Principal Cities 
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By H. POINCARE 
Pp. xi + 553. 


Containing the authorized En- 
glish translation by George 
Bruce Halsted of ‘‘Seience and 
Hypothesis,’’ ‘‘The Value of 
Science’’ and ‘‘Science and 
Method,’’ with a special preface 
by Poinearé, and an introduc- 


tion by Josiah Royce. Price, 


postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal 


NEW BOOK AND 
INSTRUMENT CATALOGUES 


York. Fall Books, 1988. Pp. 61. 
Pp. 8. Illustrated. 
Illustrated. 


heit wm den C.C. Pp. 72. 1 plate. 


39. Illustrated. 


19388; 15 Years. Pp. 36. 


International Affairs. 
Supplement No. 1. Pp. 66. 


1938 Fall Books. Pp. 36. Illustrated. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 


Foundations of Science 


New York, N. Y. 


APPLETON-CENTURY, D., COMPANY, New 


ATLAS PRESS COMPANY, Kalamazoo, Michi- 
gan. The New Atlas Shaper; Catalog No. 30. 


BAKELITE CORPORATION, New York. Bake- 
lite Review; Vol. 10, No. 2, July, 1988. Pp. 16. 


JUNK, DR. W., Gravenhage, Holland. Das Werden 
Einer Grossen Encyclopaedie ; Teil II: Die Wahr- 


MONSANTO CHEMICAL COMPANY, Akron, 
Ohio. Monsanto Current Events ;—of Chemistry 
and Gardens; Vol. XVII, No. 2, June-July. Pp. 


NORTON, W. W. AND COMPANY, INCORPO- 
RATED. Norton Books That Live; Autumn 


U. S&S. OFFICE OF EDUCATION, Washington. 
Public Affairs Pamphlets; An Index to Inexpen- 
sive Pamphlets on Social, Economic, Political and 

Bulletin 1937, No. 3, 


WHITTLESEY HOUSE, McGRAW-HILL BOOK 
COMPANY, INCORPORATED, New York. 
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INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
ae 100 strips, and in sheets 


Catalogue of Laboratory Reagents Upon Request 


MANUFACTURING CHEMISTS 


NORWOOD, OHIO, U. S. A. 


The 
Foundations of Science 


By H. POINCARE 
Pp. xi + 553. 


Containing the authorized En- 
glish translation by George 
Bruce Halsted of ‘‘Science and 
“The Value of 


‘“‘Seience and 


Hypothesis, 
Science’ and 
Method,’’ with a special preface 
by Poincaré, and an introduc- 
tion by Josiah Royce. Price, 


postpaid, $5.00. 


THE SCIENCE PRESS 
New York, N. Y. 


Grand Central Terminal 


A HISTORY OF WOMEN’S 
EDUCATION IN THE i 
UNITED STATES 


By THOMAS WOODY 


Professor, History of Education 
University of Pennsylvania 


1338 pages 


{ Two Volumes 
Price $10.00 


“While we have modern histories, 
political, philosophical and educa- 
tional histories, we still lack one ! 
that duly takes into view the 
education of women.” 


THE SCIENCE PRESS 


GRAND CENTRAL TERMINAL 
NEW YORK, N. Y. 
LANCASTER, PA. 


LaMotte Combination Swim- 
ming Pool Testing Outtit 


This outfit offers you an easy way to make your 
pool the safe, popular place to swim. It is ideal 
for the control of residual chlorine and alkalinity 
in pool waters within the ranges specified by Public 
Health Authorities—the tests are simple and can 
be made quickly and accurately. The unit is com- 
pact and portable. 
Price, complete with instructions, $13.00 f.o.b. 
Baltimore, Md. 


LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. 
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A Scientific Book Club Selection 


IN QUEST OF GORILLAS 


By W. K. Gregory and H. C. Raven 
Of The American Museum of Natural History 


The story of an expedition under the aus- 
pices of the American Museum of Natural 
History and Columbia University to collect 
adult gorillas in equatorial Africa. 


The Darwin Press, 
New Bedford, Massachusetts 
$3.65 Postpaid 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


REPORT OF THE TECHNICAL COMMITTEE 
ON MEDICAL CARE 

A LIFE-SAVING plan was presented to the National 
Health Conference at its meeting at Washington, D. C. 
This plan is the program for providing adequate medical 
and health care to the entire population drawn up by 
the Technical Committee on Medical Care of the Inter- 
departmental Committee to Coordinate Health and Wel- 
fare Activities. Members of the Technical Committee are: 
chairman, Miss Martha M. Eliot, of the U. S. Children’s 
Bureau; Dr. I. 8. Falk, 6f the Social Security Board; 
Dr. Joseph W. Mountin, George St. J. Perrott and Dr. 
Clifford E. Waller, of the U. S. Public Health Service. 

The Technical Committee states that ‘‘A major reduc- 
tion in netdless loss of life and suffering, an increasing 
prospect for longer years of productive, self-supporting 
lifé'in our population will be achieved by this plan within 
a Hlecade.’’ The maximum cost to federal, state and 
local governments of the first three features of a five- 
point plan is estimated at $850,000,000 every year for ten 
years. The committee believes it will take ten years of 
gradual expansion of medical and health services for it 
to become fully effective. 

The first recommendation of the Technical Committee 
is to expand general public health services with the hope 
of eradicating tuberculosis, venereal diseases and malaria, 
controlling deaths from pneumonia and cancer, and fight- 
ing mental diseases and industrial diseases more effec- 
tively. This part of the program is expected to cost 
$200,000,000 annually, half of this sum to be borne by 
the Federal Government. In addition, the committee 
recommends expanding material and child health services, 
with the object of making ‘‘ available to all mothers and 
children of all income groups and in all parts of the 
United States minimum medical services essential for 
the reduction of our needlessly high maternal mortality 
rates and death rates among newborn infants, and for 
the prevention in childhood of diseases and conditions 
leading to serious disabilities in later years.’’ Annual 
cost: $165,000,000. 

The second point in the committee’s plan provides for 
360,000 hospital beds, in addition to those already in 
existence, in general, tuberculosis and mental hospitals 
and in rural and urban areas, and for the construction of 
500 health and diagnostic centers in areas inaccessible 
to hospitals. These new hospitals and clinics would re- 
quire financial assistance for the first three years of 
operation. Averaged over a ten-year period, the total 
annual cost is estimated at $146,050,000, half of this to 
come from federal funds. 

The third point in the plan is for providing medical 
care to the medically needy. Starting with $50,000,000 
the first year, this part of the program, it is suggested, 
should be gradually expanded till it reaches the estimated 
level of $400,000,000 which would be needed to provide 
minimum care to the medically needy groups. The 
Federal Government to meet one half the annual costs. 

The fourth point in the plan is for reducing the burdens. 


of sickness among self-supporting persons. It jg Sug. 
gested that this can be done ‘‘without great increase in 
total national expenditures’’ by devices for distributing 
these costs among groups of people over periods of time, 
Suggested methods of financing would be either by gen. 
eral taxation or special tax assessments, or specific jp. 
surance contributions from potential beneficiaries, or both, 
The réle of the Federal Government, the committee States, 
‘should be principally that of giving financial and tegp. 
nical aid to the States’’ for development of sound pro- 
grams of their own choice. 

The fifth and final point recommends providing jp. 
surance against the loss of wages during sickness.—J,yp 
STAFFORD. 


THE GEOGRAPHIC DISTRIBUTION OF 
HOSPITAL SERVICE 


(Copyright, 1938, by Science Service) 


In the United States 98.5 per cent. of the people live 
within thirty miles of a hospital. A map showing the 
geographic distribution of hospital service is published in 
the Journal of the American Medical Association. Sta. 
tistically there are 9.3 hospital beds for each thousand 
of population, but since many of these beds are for 
patients with mental disease, the ratio is cut to 4.6, 
Such ratios, the medical journal states in an editorial, 
do not suffice to answer the question as to adequacy of 
hospital service. 

Much depends, an editorial states, on whether the popv- 
lation is rural or urban, on the type of housing which 
prevails, on the availability of servants, on the habits of 
the people and the degree to which they have become 
accustomed to the idea of hospitalization for minor ill. 
ness. In 1937 those states which had the highest occu- 
panecy of hospital beds were the states that had the 
highest bed ratio, while the states that had the smallest 
number of hospital beds had the largest percentage of 
unoccupied beds. This is interpreted as an indication 
that hospitals have been built where they were needed and 
have not been built where they are not needed. 

In commenting on the study, Alden B. Mills, Chicago, 
managing editor of The Modern Hospital and author of a 
recent study on ‘‘The Need for More Hospitals in Rural 
Areas,’’ pointed out that there is an important distinc 
tion between the true need of any given population for 
hospital care and the amount of care that they may bé 
able to buy under present conditions. Many of the reg 
istered hospitals in the areas of greatest need are small 
proprietary institutions that can not afford to do any 


charitable work since they must pay their bills entirely § 


out of their earnings. ‘‘Obviously this is quite a dif 
ferent situation from that found in large cities wher 
there are large city or county hospitals as well as voll 
tary institutions for the care of those who can not pay.” 


TRAVELING CLINICS FOR AUTOMOBILE 
DRIVERS 
MounTED in a delivery truck, a clinic for ‘‘ unhealthy 


automobile drivers has been visiting some sixteen sta‘es 
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ynder the auspices of the Harvard Bureau of Street 
Traffic Research in the interests of safer driving. Acci- 
dent repeaters and traffic law violators are surprised to 
receive an invitation from police officers to appear volun- 
tarily for tests and personal advice. Newspaper publicity 
leads many others to the clinie for testing. 

The tests showed that eight out of ten drivers are 
prudent, conscientious and proficient and are proud of 
their driving. Accidents are caused by a small group, 
less than five per cent., who can pile up an amazing 
record of trouble over a period of years. The safest 
age for drivers is in the 40’s and 50’s. Individual de- 
fects account for some accidents, and some of these can 
be remedied once the driver is aware of them. 

Dr. Harry R. DeSilva and Ralph Channell reported to the 
Journal of Applied Psychology, in describing these travel- 
ing clinics, that in the California clinic it was found that 
fully a fifth of all drivers in fatal accidents had poor 
yision in one eye. ‘The seriousness of this condition 
was accentuated when it was found that in every case the 
accident occurred on the side of the weak eye.’’ 

Amusement is sometimes provided by the tests. ‘‘In 
Vermont a patrolman brought in an intoxicated driver 
he had picked up a few blocks from the clinic. The 
inebriated driver weleomed the opportunity to prove that 
he was in perfect fettle. To his discomfiture he found 
himself utterly unable to carry out simultaneously the 
several activities demanded by our vigilance test. After 
watching a normal person make a good score on the test 
he confessed his amazement at the demonstrated de- 
terioration of driving ability from alcohol and vouchsafed 
that he would never again drive after drinking.’’ 
Occasionally superior ability may get a driver into 
trouble. ‘‘A salesman came in bragging of his fast reac- 
tion time and efficient booster brakes. His score on 
the braking reaction test confirmed his statement. A 
study of the motor vehicle department records indicated, 
however, that he had been the victim of seven rear end 
collisions. After the supervisor pointed out the disad- 
vantage, in his case, of a faster than normal reaction 
time and super brakes, he went away vowing never again 
to brag about or get into trouble as a result of his super- 
normal ability to stop quickly.’’ 


GOLD IN NEVADA 

Discovery of high-grade ore running up to $2,000 a 
ton in value on new claims has precipitated a gold rush 
to Cimarron District, 29 miles north of Tonopah, Nev., 
opening up a new field destined, perhaps, to create a 
boom camp equal to the old days. Since E. M. Booth 
made the rich strike last month between 500 and 600 
claims have been staked out over a mineral range four 
miles long. 

The range is part of the geological upheaval which 
made Tonopah and Goldfield such fantastically rich gold 
‘amps. Surface showings of the new strike are so phe- 
homenal that ore with values up to $2,000 a ton is being 
fncountered 20 feet below the surface of a 7,500-foot 
peak. Shrewd and conservative mining men predict that 
the strike could easily surpass Goldfield and Tonopah, 
both teeming mining camps in their heyday, producing 
Some $500,000,000 in gold together. 
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Nevada has not had a strike in more than a decade 
that has created so much excitement as have values un- 
covered in the Cimarron District. Less than a month 
ago 12 of the 16 claims staked out by prospector Booth 
and his wife were purchased by Pacific Butte Mines 
Company for $185,000, in addition to other considerations. 

The company, headed by Fred Vollmar, veteran Silver 
Peak mine operator, now is driving a 500-foot cross-cut 
tunnel through the center of the rich claims which cover an 
area of approximately one mile square. This tunnel is 
now over 75 feet long. Booth panned a wide section of 
the mineral range and believed that he staked the heart 
of the district which he named Cimarron. The cross-cut 
is being driven into the mountain 200 feet below the 
high-grade strike, much of which is free gold, and within 
a few feet of where Mrs. Booth struck a vein that assayed 
$168 a ton. From surface showings, Booth has con- 
cluded that the cross-cut will tap five veins, and possibly 
two more that he suspects exist. 

The purpose of this tunnel is to determine the width 
and depth to which the veins go into the earth. Should 
the cross-cut verify surface showings officials plan imme- 
diate construction of a mill capable of handling 2,000 
tons of ore daily, making it the largest gold operation in 
the state. 

Twisting roads to the diggings are now being scraped 
and graded so that mining equipment may be. brought 
in. A tri-weekly air service is being started between Los 
Angeles and Tonopah to carry interested mining opera- 
tors. Five tons of mine rails, large air pipe, ties and 
lumber have already been carried into the region from 
Tonopah, indicating that extensive work is under way. 


THE CONTROL OF GRASSHOPPERS 

POISONED bait—180,000 tons of it—is joining with the 
long wet spell of the early spring and summer to keep 
grasshopper-fighters abreast of these costly insect pests 
so far this season, according to a statement made by 
officials of the U. 8S. Department of Agriculture. 

Through the great central area of the Middle West, 
Iowa, Wyoming, Nebraska, Illinois and South Dakota, 
hatching of grasshoppers has been greatly delayed by the 
weather. Danger points are in North Dakota, New 
Mexico, Texas and Oklahoma. The grasshopper picture 
is changing rapidly, however, and spots which now seem 
to be under reasonable control may, very shortly, become 
a battlefield between deadly bait and ’hoppers. 

In all it is estimated that there are 15 different kinds 
of grasshoppers. Each variety has slightly different hab- 
its and its own method of control. The cool, wet weather 
of early spring and summer, for example, has helped the 
farmer in the case of those grasshoppers which lay their 
eggs along roadsides. The wet weather has made the 
grass grow well in these breeding spots. The grasshop- 
pers are thus eating this near-by food before venturing, 
later, into the neighboring fields. Other grasshopper 
varieties which lay their eggs in the fields are, in con- 
trast, essentially unaffected by growing grass on road- 
sides, for their nearest food is the field crop itself. 

While cool, wet weather delays hatching and stays, 
for a time, the danger period for grasshoppers’ greatest 
damage, this delayed hatching taxes the piles of poison 
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bait. Where hatching comes along quickly and with most 
of the ’hoppers coming out all at once a single application 
of bait to the fields may suffice. In delayed hatching the 
grasshopper colony grows gradually and several doses 
of the poison are needed for control. The bait consists 
of a mixture of bran, arsenic and either sawdust or cotton 
seed hulls. 


METHODS OF FLOOD CONTROL 

Luther M. Winsor, engineer of the U. 8S. Department of 
servation differs markedly from the problems of the East, 
according to a report to the American Society of Civil 
Engineers meeting in Salt Lake City. oS eee 

Luther M. Winsor, engineer of the U. 8. Department of 
Agriculture, Salt Lake City, pointed out that the popular 
solution of the flood problem in the East is to undertake 
extensive plantings on the watersheds of streams and 
thus ease the flow during flood periods. This ‘‘upstream 
engineering’’ as it is called, with its motto ‘‘Stop the 
Raindrop Where it Falls,’’ is good practice in the humid 
East with its plentiful rainfall, but it is not good prac- 
tice in the arid West where water is precious. Water 
is so scarce in some parts of the West that it would be 
poor judgment to keep it up on the mountain tops grow- 
ing trees and vegetation, while the farmers in the valleys 
are crying for water. 

Mr. Winsor pointed out that there can be no blanket 
rules about flood control, soil erosion and water con- 
servation. Each section of the nation has its own special 
problems. In the West soil erosion from the rocky, moun- 
tainous peaks is sometimes useful for it brings down into 
the arable valleys soil that is needed. The Bureau of 
Agricultural Engineering has developed a system of con- 
trolling floods in the West and making torrential streams 
drop their deposits of silt where they will do the most 
good. The carrying power of a stream varies with the 
sixth power of its velocity. It can be shown that if a 
stream can be slowed to half its velocity it will deposit 
63/64ths of its load of mud and débris. 

As used in many parts of the West, flood control 
allows the torrential creeks and tiny rivers to flow un- 
checked down into the valleys and to flatter places where 
a low barrier wall is set up around an area in which the 
débris load of the stream is to be deposited. As the 
stream widens out at this point its velocity decreases and 
the débris fills in the area. Such structures can be built 
for only 60 per cent. of the cost needed each year for 
cleaning gravel and boulders from lateral irrigation 
canals. 


ITEMS 
Ir is reported in the Journal of the Optical Society 
of America by Dr. E. O. Hulburt, of the U. 8. Naval 
Research Laboratory of Washington, D. C., that by using 
the fleeting rays of the setting sun investigators have 
measured the temperature high in the stratosphere, far 
beyond the reach of any possible balloon ascensions. The 
temperature from 8 to 35 miles above the surface of the 
earth comes out to be —50 to —80 degrees Fahrenheit. 
The measurement of the brightness of the light in the 
zenith sky an hour after sunset and an hour before sun- 

rise made the findings possible. 
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SENDING instruments eighteen miles up into the Strato. 
sphere, scientists of the California Institute of Tech. 
nology, headed by Dr. Victor Neher, have just begun the 
newest study of cosmic rays direction and intensity at 
Oklahoma City, Okla. Strings of small hydrogen-filleg 
balloons bore aloft the delicate apparatus which wil 
automatically register cosmic ray intensity. The equip. 
ment rises until one or two of the small ‘balloons burst 
and then the rest bring it slowly and safely to the ground 
to be returned by farmers for a small reward. Tiny ping. 
pong balls play an important réle in the equipment being 
used to reflect light into a small camera which takes robot 
pictures of the instrument readings while the flight is i, 
progress. 


Mary GovER, associate statistician of the U. 8. Public 
Health Service, points out in Public Health Reports, js 
sued by the service, that during a heat wave a four-folj 
increase in the death rate over the expected death rat, 
may occur, although not all the excess deaths are diy 
to sunstroke or heat prostration. The heat may be certi. 
fied as responsible for about a quarter of the excess deaths, 
as in Kansas during July of 1934, but during a heat 
wave there are also more than the expected number of 
deaths from heart diseases, cerebral hemorrhage, kidney 
disease and pneumonia. It was found that if two heat 
waves strike a community during one summer, there will 
not be nearly so many excess deaths during the seconi 
one. This may be partly due to the fact that most of the 
deaths among persons with chronic disease of heart and 
circulation were hastened during the first hot spell. It 
may also be due to acclimatization. Sharp increases in 
mortality related to heat waves occur most frequently in 
July and in states of Ohio, Indiana, Illinois, Missouri, 
Iowa and Nebraska. North Atlantic cities are also fre 
quently affected. Least affected are the Pacific Coast 
and the far South. Miss Gover attributes the few ex 
cess deaths in the South to acclimatization. A number 
of consecutive days of extreme heat have more effect 
on the death rate than variable temperatures. 


A LARGE amount of the hundreds of millions of dollars 
that annually are spent for federal construction projects 
is wasted because the United States lacks adequate maps, 
said Dr. William Bowie, formerly chief of the Division 
of Geodesy of the U. S. Coast and Geodetic Survey, 
before meetings in Salt Lake City of the American So 
ciety of Civil Engineers. For only a fraction of the cost 
of the government’s projects the whole area west of the 
Mississippi River could be accurately mapped in five 
years. Eleven million dollars would be the cost of this 
job. While the sum seems large it would be returned, 
many times over, by the prevention of wasteful methods, 
due to poor maps. While 48 per cent. of the nation ® 
topographically mapped, only about 15 per cent. is ade 
quately mapped. Most of the present maps are t00 old 
or on too small a scale to be useful in construction p') 
ects. Dr. Bowie said: ‘‘Vast amounts of money # 
spent annually on the public works and yet they ® | 
carried on in most instances without a knowledge of the 
physical facts of the earth’s surface, that can be shown 
on a modern topographic map. The waste involved ¥ 
enormous and it is inexcusable.’’ 
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Sutton—DEMONSTRATION EXPERIMENTS IN PHYSICS 


Edited by Ricuarp M. Sutrron, Haverford College. 525 pages,6x9. $4.50 
This collection of nearly twelve hundred lecture experiments in physics was prepared under the auspices of the Ameri- 
ean Association of Physics Teachers, with contributions from two hundred physicists in one hundred thirty institu- 
tions. Descriptions of experiments are direct; every demonstrable principle of physics has been illustrated by one 


f or more experiments; in many cases, experiments are described for which published accounts have not hitherto been 


available. 


Rogers—TEXTBOOK OF COMPARATIVE PHYSIOLOGY. New 2nd edition. 


By CuHArues G. Rogers, Oberlin College. McGraw-Hill Publications in the Zoological Sci- 
ences. 698 pages,6x9. $5.50 


As before, this textbook gives a logical, stimulating discussion of functional biology. The author has endeavored to 


| give the student definite ideas of the fundamental unity of organic and inorganic worlds, of a similar unity of life and 


of animal functions in different animal groups, of some physiological bases of animal relationship, ete. In revising 
the book the author has rearranged much of the material and has included the latest advances in the field. 


Miller and Blaydes—-METHODS AND MATERIALS FOR TEACHING 
BIOLOGICAL SCIENCES 


By Davip F. Minuer and GuEnn W. BLAYDES, Ohio State University. 427 pages,6x9. $3.50 


The first part of this interesting book presents the newer educational methods applicable to biology. Practical ¢lass- 
room situations are described and discussed. The second part describes in detail classroom experiments of all phases 
of biology as well as collecting, culturing, and preserving organisms, microscopic preparations, projects, and apparatus. 


Seashore—PSYCHOLOGY OF MUSIC 


By Cart E. Seasuore, University of Iowa. McGraw-Hill Publications in Psychology. 404 
pages,6x9. $4.00 


In this significant textbook an infernationally known authority gives a general survey and systematic organization of 


the psychology of musie from the scientific viewpoint. The author reviews the established facts from the point of 
new of anatomy, physiology, physics, anthropology, and acoustics, and integrates them into a single orderly analysis 
and description of musical experience and behavior. 


Sule—-LIBRARY GUIDE FOR THE CHEMIST 


By Byron A. Soue, University of Michigan. International Chemical Series. 285 pages, 
$2.75 
As indicated in its title, this book is a guide to the literature of chemistry—not merely stating that certain journals 
and reference books exist, but trying to show how to use them, and how to find and evaluate specific information. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SPECTROSCOPE AND STANDARD 
MEDICAL TESTS 

For the first time in the history of medicine, standards 
depending on analysis with the spectroscope, the most 
powerful research tool of science, have been accepted for 
a medicinal product by the American Medical Association. 

This was reported to the session of the Massachusetts 
Institute of Technology Spectroscopy Conference by Dr. 
Henry R. Kreider, of the chemical laboratory of the 
American Medical Association, who related the spectro- 
scopic requirements which riboflavin, or vitamin B,, must 
meet to gain approval of the council on pharmacy and 
chemistry of the association. 

Heretofore, the standards for medicinal products have 
been determined largely by chemical and physical meth- 
ods, but the spectroscope provides an ‘‘excellent means 
of standardization’’ and it will probably find wider and 
wider use with passing time. Dr. Kreider stressed the 
ability of the powerful eye of the spectroscope to detect 
extremely small but nevertheless therapeutically signifi- 
cant amounts of metals’ in medicinal compounds, whether 
they are present as impurities or as physiologically active 
ingredients. In one case he described, a salve claimed 
to contain mercury in organic combination baffled all 
attempts to detect the mercury chemically, but the spec- 
troscope quickly revealed its presence, although in an 
amount much smaller than that claimed. 

The spectroscope has also been very useful to the 
laboratory in examining physical therapy equipment such 
as therapeutic lamps and ultra-violet ray lights, for it 
enables precise investigations of their emissions and 
easy comparison with standards. Still another example 
of solving puzzling problems accurately, quickly and 
cheaply is the use of the spectroscope in testing portions 
of a patient’s skin for metals. In this case a small piece 
of tissue is removed and examined under the spectroscope. 

O. Ivan Lee and Thomas A. Wright, both of Lucius 
Pitkin, Inec., reported a comprehensive attempt to corre- 
late the 2,700-odd recognized minerals into an organized 
table which would enable the most precise and careful 
analysis. The result is a simple but extensive chart of 
minerals, designed for daily use by the spectroscopist and 
mineralogist, a distinct contribution to the art of de- 
terminative mineralogy. It is the first set of tables of 
this nature since 1925. 


SPECTROSCOPIC DETERMINATION OF THE 
NATURE OF VITAMIN B, 


A SIGNIFICANT chapter in the history of science was 
related when Dr. A. E. Ruehle, of the Bell Telephone 
Laboratories, a member of the group whose research 
paved the way, in 1936, for the laboratory manufacture 
of vitamin B,, the anti-neuritic vitamin, told the story 
of the research before the Spectroscopy Conference. His 
story was also a chapter in the many which could be 
written concerning the contributions to scientific progress 
of the spectroscope. 


Dr. Ruehle was a member of the group working tnjy 
Dr. R. R. Williams who applied the spectroscope to Jean 
the manner in which the atoms of the vitamin are hitchea 
together and thus provide the clue most badly needed fy, 
duplicating it in the laboratory. 

Ultra-violet absorption spectra were particularly yq 
fitted for this work, Dr. Ruehle pointed out, for not gly 
does the delicate technique yield precise analyses, but 
it has the added advantage of requiring only ming, 
amounts of the substance under investigation for they 
tests. This was a great advantage over other analyticy 
methods with vitamin B, because only small amounts wer 
available for study. In the research unusual and ext. 
sive use was made of absorption spectra in an effort ty 
secure hints as to what products were formed in variqy 
chemical reactions with the vitamin, how the atoms in t 
vitamin molecule divided, and to confirm later chemi 
findings. 

The vitamin molecule, it was found, can be chemically 
split into two parts and by comparing the spectra of 
one of these and its derivatives with those of corresponi. 
ing derivatives of a chemical known as thiazole, stro 
evidence was obtained that there was a so-called thiazok 
ring in the vitamin. This finding, incidentally, was late 
confirmed by the chemical synthesis of this part of the 
vitamin and was given by Dr. Ruehle as the first evidence 
of a thiazole derivative in nature. 

Similarly the other portion of the vitamin molecule was 
shown by absorption spectra to contain a pyrimidin 
ring, and it was indicated that at a certain place on the 
ring an amino group was substituted for another grow), 
Use of absorption spectra also gave the investigators the 
first evidence of the manner in which these two rings wer 
linked together in the vitamin molecule. 

From this information Dr. Williams and his associate 
were able to establish absolute chemical proof of the§ 
manner in which all the atoms comprising the comple 
vitamin molecule are hitched to each other and furnished 
chemists with the stepping stone to artificial manufactur 
of the vitamin a short time later. 


THE SPECTROSCOPE AND CELL 
RESPIRATION 

Dr. T. R. Hoaness, of the University of Chicas", 
speaking at the Spectroscopy Conference, stated that 
understanding of the problem of cancer may well lie i! 
a better understanding of how the cells of the bol! 
breathe, for the abnormal cell growth which characteris 
cancer is linked with abnormal respiration. . 

Reporting spectroscopic studies that he has made 
respiratory enzymes, Dr. Hogness emphasized the funds 
mental relationship between respiration and growth, 
adding the prediction that the keen eye of the spect! 
scope ‘‘will play a large réle in our final understanding 
of eancer.’’ Earlier in his paper Dr. Hogness had 
plained how this ‘‘master key of science’’ had enablet 
marked advances in man’s understanding of the role 0 
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e complex respiratory enzymes in bodily processes. 
With older methods of attacking this important problem 
only the total effect of all cellular processes could be 
studied, but the spectroscope has permitted the isolation 
and investigation of each individual step. The funda- 
mental problem of cell growth will not be understood 
until the respiratory process of cells is known and that 
depends on knowing how enzymes function in the utiliza- 


Brion of food and oxygen. 


Dr. Hogness is studying the chemical reactions whereby 
sugar gives up hydrogen, which combines with the body’s 
oxygen to form water. ‘Water and carbon dioxide are 


She two waste products in this system, one of the simpler 


transitions of the many involved in life. The first three 
steps are known; how the hydrogen goes from sugar to 


Ban enzyme, to another enzyme and then to cytochrome-C, 


another enzyme. Dr. Hogness has studied the properties 
of this last substance in his quest for the next one, a 
major missing link in the chain. Indications are that 


Sit is a very heavy protein. 


THE CHEMICAL CONSTITUENTS OF 
PLANTS 


A FIVE-YEAR exploratory program designed to discover 
the effects of nitrogen, phosphorus and other elements 


fon the growth and chemical composition of various forage 


plants was described to the conference by Dr. B. C. Brun- 
stetter, of the U. 8. Bureau of Plant Industry. 

Eighteen different kinds of grasses and legumes were 
grown in Maryland for the investigation, including types 


Sof plants most common in pastures in the north humid 


part of the country. These were fed various fertilizers 
and then spectrographically examined to determine their 


scontent of such important mineral substances as mag- 


nesium, manganese, aluminum, copper, iron, potassium 
and calcium, 
Principally the study furnished important background 


‘material on the mineral content of plants grown in Mary- 


land soil and under that region’s climatic conditions. Dr. 


PBrunstetter emphasized that any interpretation or appli- 


cation of the findings must await similar analyses on 
similar plants but under different environmental condi- 
Only such comparisons, he said, can hope to lead 
to the discovery of laws governing the absorption of 
phosphorus, nitrogen and potassium by forage plants. 
Dr. Brunstetter suggested that additional similar studies 
would probably bring to light cases where the soil is 
deficient in one or more of the elements essential to 
plants, 

Dr. Brunstetter also pointed out that those elements 
essential to plants are also usually essential to animal 
life. Thus while milk is an excellent source of minerals 


sor man, the amount of these minerals contained in the 


milk is largely dependent on the amount found in the 
forage grasses eaten by cows. This in turn depends on 
the amount in the soil in which the grasses are grown. 

Assisting Dr. Brunstetter in the research were Dr. A. 
1. Myers, Dr. H. L. Wilkins and Dr. M. A. Hein, all 


fof the Bureau of Plant Industry. 


THE NATIONAL HEALTH CONFERENCE 


THE great problem of medical care for all has been 
Projected by the three-day National Health Conference 
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at Washington, D. C., into a major position among the 
issues before the nation. 

When political parties and candidates begin to build 
their platforms, hardly any who hope for success will 
dare to leave out a plank for some sort of program for 
health protection and medical care. The voice of labor, 
agriculture and other consuming groups will be raised 
too insistently not to be heard and heeded. 

Some phases of the $850,000,000 per year health pro- 
gram outlined by the government experts will undoubt- 
edly come before the next Congress, and some provisions 
may rush to enactment with unanimous approval just as 
anti-cancer funds were voted by the last Congress. 

Medical insurance, modeled along the lines of job 
insurance under social security is now emerging as a 
matter discussed by the people as well as by the experts. 
In some American form, a new kind of compulsory, gov- 
ernment administered ‘‘life’’ insurance for the living, 
paying the medical bills when the great disaster of illness 
comes, seems almost sure to become a part of our social 
order. How soon, is a question. Three years? Five 
years? A decade? 

The prevailing feeling among physicians, as crystal- 
lized by leaders of the American Medical Association, 
is opposed to any change in the usual system of indi- 
vidual engagement of doctors on a fee basis. ‘‘State’ 
medicine’’ is anathema to most of them, although a leaven 
of growing hundreds, the informal Committee of Physi- 
cians, favors and is expected to endorse formally the 
general health plan of the conference. Many physicians 
will join these liberals when they realize that it is the 
duty of the medical profession to respond to this national 
ery for the doctor, just as the family practitioner tra- 
ditionally arises in the middle of the night to bring a 
new baby into the world. 

Organized medicine at the conference just closed un- 
doubtedly had impressed upon it the extraordinary fact 
that there is more demand for their commodity of dis- 
ease prevention and treatment than they can supply. 
They were told that hundreds of practicing physicians 
are partially unemployed—with office hours too often 
leisure hours—while ill millions go untreated. It is a 
gigantic problem of distribution. 

The public is calling for the doctor and trying to work 
out the best way to pay him. This is an old personal 
problem that is becoming a national issue. It is one that 
every one will hear more about in the months to come.— 
Watson Davis. 


TRANSATLANTIC SURVEY FLIGHTS 

WiTH the open season for transatlantic ocean hops 
already launched by the Hughes flight, Douglas (Where 
am I?) Corrigan and now the Mayo composite Mercury 
seaplane of England, the plans for further airline survey 
flights across the North Atlantic are without American 
participation this summer. 

If America seems backward in this respect it only 
needs to be recalled that Pan-American Airways is about 
three years ahead of the field and its survey work is 
complete. So far as American participation in trans- 


atlantie aviation, it could be started immediately. As of 
July 1, Pan-American Airways had fourteen complete 
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‘“focean crews’’ available. Each one of these crews 
consists of a flight captain, pilot officers, flight engineers, 
navigators and radio officers who all have had at least 
100,000 miles of transoceanic transport behind them. 
While American pilots and American planes are thus wait- 
ing, here is the program of foreign nations which will 
permit them to catch up in their survey flights. 

England has three projects under way. The first— 
the flight of the seaplane Mercury after a launching from 
the giant flying boat Maia—is already completed. More 
flights with this same novel equipment will be made. In 
addition England plans to use the Albatross, a four- 
engined wood and plastic composition land plane de- 
signed especially for transoceanic service. And finally 
the flying boat Cabot, an enlarged version of the Empire 
seaplanes used last summer, will make test flights. The 
Albatross is due to take off early in September and the 
Cabot later in that month. 

Germany, for the third year, will make flights (14 
round trips in all) during the summer by way of Lisbon 
and the Azores. The Nordmeer, Nordwind and Nordstern 
will be launched by catapult from mother ships stationed 
at the Azores and at Port Washington, L. I., the seaplane 
terminal in America. 

France, most backward so far in pushing its traas- 
atlantic service, plans at least six oceanic flights during 
the summer. One of the first flights will be that of the 
giant Lt. de Vaisseau Paris, 40-ton flying boat, with six 
engines, which has previously visited the United States 
by way of the South Atlantic and South America. The 
French route has not yet been decided, but the S.S. Cari- 
mare has been stationed in mid-Atlantic, for some months, 
to obtain the best weather data for transoceanic hops. 

While Pan-American Airways is waiting for this for- 
eign effort its ‘‘super-clippers’’ are under construction 
and the first—capable of carrying 72 passengers and 
powered by 6,000 horsepower—is now undergoing engi- 
neering tests at the Boeing factory in Seattle, Wash. 
This first seaplane will be ready for trarsatlantie service 
early in the fall and is believed to be an advance, of 
some several years, over anything which foreign nations 
have to offer for transoceanic commercial transport by air. 


ITEMS 

THE 317,000-pound horseshoe-shaped bearing for the 
200-inch Mt. Palomar telescope has just been ground 
and polished until its surface is true to within five one- 
thousandths of an inch. Nearly as perfect as mechanical 
science can make it, the bearings soon will leave on the 
long water passage which will take it down the Ohio and 
Mississippi Rivers, across the Gulf of Mexico, through 
the Panama Canal and back up the Pacific to San Diego. 
From there it will be transported slowly up Mt. Palomar 
to the observatory of California Institute of Technol- 
ogy. Engineers at the Westinghouse Electric and 
Manufacturing Company were able to obtain the high 
accuracy of grinding surface only because they built a 
huge ‘‘sunbonnet’’ that shaded the bearing and reduced 
the swelling and shrinking of the enormous block of 
steel when the sun’s rays shone on it, and then off 
again. 
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It was reported at the meetings in Salt Lake City of 
the American Society of Civil Engineers that a new giant 
steam turbine-electric locomotive, of a design differ, 
from any locomotive now in operation, will soon be Placeg 
in service on the Union Pacific Railroad. Charles p 
Kahler, system electrical engineer of the Union Pacitie 
stated that the unit, creating at least 5,000 horsepower 
will virtually be a steam generating electric plant 
wheels. The locomotive, now under construction, yjj 
generate 45,000 pounds of steam an hour at a pressyy 
of 1,500 pounds to the square inch. This high pregsy, 
steam will drive a main turbine spinning at 12,500 reyolp. 
tions per minute. The turbine, in turn, will drive a 
electrical generator at 1,250 revolutions per minute, Thi 
electric power will drive the locomotive. The steay 
circulates through a closed circuit. After leaving th 
turbine it goes to an air-cooled condenser, is there turnej 
back into water and sent back to the boiler. 


OFFICIALS of the U. 8S. Bureau of Entomology are not 
particularly alarmed by the Japanese beetle situatig 
which has the metropolitan New York area arousej 
New York’s problem, viewed on the broad-scale pictur, 
represents the alarms which always occur in the out 
lying areas of infestation when the beetles’ arrival i 
novel and the population is lacking in knowledge of 
control. As the presence of the beetles occurs year afte 
year an area grows accustomed to them. Japan 
beetle quarantine methods, now enforced, are keepin 
the insect pest under reasonable control since it was firs 
discovered at Riverton, N. J., in 1916. In usual years 
twenty-five miles represents the maximum distance whic 
an area of infestation will spread. 


SMALLPOX virus particles, hitherto unseen even unde 
highest microscopic magnifications, have been made vs 
ible by means of an improved electron microscope dev! 
oped by Dr. Franz Krause, at Neubabelsberg, near Berlit 
The particles, which are not ‘‘germs’’ in the ordinary 
sense, being very much smaller than bacteria, were re 
dered visible at a magnification of 2,000 diameters. Th 
virus was mixed with diluted gelatin. A fine-meshei 
metal screen was dipped in this and the film allowed 
to dry on it. This was then examined through the cle 
tron microscope, working ih high vacuum. 


L. CARRINGTON GoopRICH, Columbia University 4% 
ciate professor of Chinese, reports to the Geographic 
Review, that the first appearance ef syphilis in th 
Chinese Empire, now established as during the ye 
1505, immediately followed by the introduction of mail 
both of American origin, gives the time when China im 
learned of America’s existence. This disproves the 2! 
year-old belief that Mexico was discovered by a Chine 
Buddhist monk in the fifth century, but does not mei 
Mr. Goodrich says, that ‘‘during all this long period“ 
time, roughly from the fourth century before Christ" 
the fifteenth century of our era, the Chinese knew nothing 
of the New World.’’ The first Chinese map to rec 
the Americas was published in 1584. It was prepard 
by the Jesuit missionary, Matteo Ricci. 


> 
a 
4 
es 
> 
tt 
} 
+ 


im 
elet: 


5, 1938 


SCIENCE—ADVERTISEMENTS 


— 


THE EPPLEY PYRHELIOMETER 


for the determination and recording 


with suitable auxiliary apparatus 


U.S.A. 


of the intensity of 


SOLAR RADIATION 


A modified form of the Weather Bureau type described by 
Kimball and Hobbs in the Journal of the Optical Society of 
America and Review of Scientific Instruments, Volume 7, 
No. 9, page 707 in an article entitled “A New Form of 
Thermoelectric Pyrheliometer,” 
Weather Review, Volume 51, No. 5, May 1923, page 239. 


and also in the Monthly 


Write for descriptive bulletin S-2. 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 
NEWPORT, R.L 


LA MOTTE SULFAMIC ACID (Cryst.) 
Pure—Standardized 
+ aie A new compound offering tremen- 
H-O-S- dous_ possibilities in research and 
practical application. 
Oo SOME OF ITS UNIQUE PROPERTIES 

1. Colorless, odorless, crystalline solid. (Melting 
Point 205° C.) 

2. Non-hygroscopic; soluble in water. 

3. Highly ionized (stron nely acidic) in aqueous solu- 
per approaching HCl and other strong mineral 
acids, 

4. Forms stable salts and shows promise as new 
standard in acidimetry. 

5. Barium, Lead and Amine Salts, soluble in water. 

Full information will be sent on request. 

LaMotte Chemical Products Company 

418 Light Street Baltimore, Md. 


Teaching position wanted for fall Botany, Bac- 


teriology. Woman. Austrian refugee. Ph.D. 
(Heidelberg). Has also piano teaching certificate 
(Vienna). Write for curriculum vitae and other 


information to I.F. ¢/o Science, 3941 Grand Cen- 
tral Terminal, New York, N. Y. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


No. 10 Analytical Balance 


HENRY TROEMNER 


The Standard of Excellence for 98 years. 


Manufacturer of the highest grade Analytical, 
— and Pulp Balances and Weights of Pre- 
on. 


Catalog 19298 


911 Arch Street 
Philadelphia, Pa. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE STORAGE OF RADIUM 


It is believed that a way may have been discovered to 
get around the awkward and hampering method of storing 
radium in solution. A new discovery, reported from 
Czechoslovakia, describes the use of silica gel as a dry 
‘*sponge’’ material in which radium can be stored for long 
periods without losing its effectiveness. 

Most radium, it should be explained, is kept dissolved in 
the hospitals and other centers which may be fortunate 
enough to possess it. Elaborate pumps take off the gas- 
eous disintegration product of this radium—the gas known 
as radon—which is sealed delicately into little metal con- 
tainers called ‘‘seeds.’’ 

It has long been the hope that somewhere and somehow 
a dry material could be found which might serve as a more 
convenient storehouse for radium. A dry material could 
facilitate handling and shipment. Previously ferric hy- 
droxide and comparable compounds of uranium and barium 
had been tried as a dry medium for storing radium. But, 
in all cases, the efficiency of the dry preparation was low, 
and it soon lost its emanating power. 

L. A. Helwich, Czechoslovakian correspondent for Indus- 
trial and Engineering Chemistry, reports new work at the 
State Radiological Institute in Prague which shows silica 
gel overcomes past objections to a dry radium storing ma- 
terial. Tests show, he reports, that a dry compound of 
silica gel will keep 97 per cent. of its emanating power for 
years. Metals, such as magnesium, manganese, cobalt, 
aluminum and nickel—all in combination with iron—are 
used in the silica gel material to make the ‘‘sponge’’ for 
radium. Drs. P. Parchomenko and F. Behounek of the 
institute made the research investigation. 


EFFECTS OF HEAVY WATER 


DEATH or a faster life are the effects of drinking heavy 
water instead of ordinary water, depending upon amount 
of heavy water consumed. Dr. H. G. Barbour, of the Yale 
University School of Medicine, reported to the Ottawa 
meeting of the American Association for the Advancement 
of Science, experiments in which white mice die in about a 
week if all their ordinary drinking water is replaced by 
water whose hydrogen is the heavy or double-weight sort. 

Ever since 1935 when the existence of heavy hydrogen 
was discovered, scientists have been wondering what would 
happen if a person drank heavy water instead of the ordi- 
nary natural kinds. When a European professor drank a 
small amount it made the headlines a few years ago. 
Until recently it was difficult to produce enough of the 
heavy water to use in large-scale experiments. 

When animals like mice are kept only one fifth saturated 
with heavy water, they are not poisoned but their life proc- 
esses are kept going at a faster rate, Dr. Barbour found. 
The heavy water stimulates the sympathetic nervous sys- 
tem, raising the hair of the animals as though they were 
frightened and producing pop-eyes. Dr. Barbour found 
that this effect is produced by heavy water protecting and 
preventing the decomposition of the epinephrine which is 


poured into the body, usually disappearing too fast to gy 
tain these effects. 

The growth of cancer in mice is slowed when the fini, 
of their bodies contain a fifth heavy water, but unforty. 
nately for any possible use of this effect the mice do ng 
survive so long as ordinary mice with the same tumors, 4 
condition of catalepsy was induced in rats, cats and, 
monkey by direct application of deuterium oxide to th 
outside of the brain. This impairment of physical ang 
mental action is the first effect of heavy water to be 9b. 
served on an animal closely related to man. 


WATSON Davis 


OZONE AND ULTRA-VIOLET LIGHT 
VARIATIONS 


In the weather reports of a few years hence there may 
be a line running something like this: ‘‘ Ultra-violet radi- 
ation increasing due to less ozone in the upper atmosphere; 
sun-bathers should expose themselves with care.’’ 

Predictions and records of ozone promise to be impor. 
tant not only to bathers exposed to sunshine but to phy- 
sicians who use sunlight as medicine, farmers whose crops 
are influenced by sun energy, weather experts who must 
make forecasts and others. 

To the Ottawa meeting of the American association, Dr. 
Brian O’Brien, of the University of Rochester, announced @ 
a new instrument that measures and records the ozone in 
the upper atmosphere. It may soon be standard equipment 
in weather stations in various parts of the world. 

Ozone is oxygen in very active form and a very little of 
it has vast influence on the quality of the solar radiation 
that gets to the earth’s surface. If all of it were elimi 
nated from the air, all of us on the earth would be killed 
in a short time, so powerful would be the ultra-violet rad 
ation that would be allowed to come to earth. 

Yet all the ozone in the earth’s atmospheric blanket, 
situated mostly at an altitude of 25 miles, would be sufi: 
cient to make a layer only two millimeters thick, about the 
thickness of two ordinary pencil leads. The ozone absorbs 
part of the solar radiation, the invisible ultra-violet area 
of the spectrum that lies in the neighborhood of Angstrom 
units. 

While it was assumed in early researches that the ozont 
was more or less constant in amount, new work indicate 
that it may vary from day to day and year to year. There 
may be clouds of ozone analogous to the clouds we see i 
the sky. These may affect weather, and knowledge of them 
may help the accuracy of weather predictions in the future. 

The intensity of ultra-violet light is known to vary with 
the solar cycle, with more getting through to earth whet 
sunspots are more numerous. Since we are now at aboul 
the peak of the sunspot cycle or a bit past it, bathers prob- 
ably should expose themselves to the sun with greater cart 
now than was necessary some years ago. Dr. O’Brien’ 
ozone recorder measures the ultra-violet light, charts it up! 
motion picture film and allows a continuous record of the 
changes in the ozone layer in this way. Since it costs ony 
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Roto Ranger. 
VOLT-OHM-MILLIAMMETER 


Yythyment with 


= 100 Oume 


E i 
STER 


marked in the units 
you want to read 


An exceedingly versatile combination electrical measuring instrument suitable for making nearly all of the 
electrical measurements required in ordinary educational or industrial work. An outstanding feature is 
the lack of confusion in reading the meter scale, which is frequently encountered with multiple scale instru- 
ments. There are 12 different, independent, single range scales on this meter, but only one is exposed 
beneath the meter pointer at a time, thus providing the simplicity of a single range instrument for each 
of 12 types of measurements. The 12 scales are engraved on a cylinder which rotates with the turning 
of the selector switch to the desired setting. The selector switch selects the corresponding multiplier, shunt 
or bridge circuit for the scale exposed. 


Four seales are provided for direct current measurements between 0 and 1 ma., 0 and 10 ma., 0 and 1000 
ma., and 0 and 3 amperes with an accuracy of 2% of full scale deflection. There are 4 scales for direct 
current voltages between 0 and 2 volts, 0 and 10 volts, 0 and 150 volts, and 0 and 1000 volts with an 
accuracy of 2% of full seale deflection. Resistance measurements may be made from 3 seales with ranges 
from 0 to 100 ohms, 0 to 50,000 ohms, and 0 to 2 megohms. One scale is provided for alternating current 
voltages between 0 and 250 volts with an accuracy of 5% of full scale deflection. Batteries are provided 
within the case to supply current for the resistance bridge circuit. 


82466 - - $38.50 


SCIENTIFIC INSTRUMENTS & LABORATORY APPARATUS 
CHICAGO TRADE MARC BOSTON 
1700 Irving Park Blvd., NW 79 Amherst St., 
Lakeview Station Ric Cambridge A Station 
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about $2,000 there is hope that these instruments can be 
scattered over the world at principal weather stations. 
Watson Davis 


THE DANGER IN CANCER TREATMENT 


THE patient is chiefly to blame in those cases of cancer 
in which treatment is started too late to effect a cure, it 
appears from a study reported by Drs. George T. Pack and 
James S. Galio to the American Journal of Cancer. 

Their conclusions are based on analysis of 1,000 cases, 
‘‘random samples from the Memorial Hospital in New 
York City and the Lendrim Tumor Clinic of the Patterson 
General Hospital, N. J., during the past ten or fifteen 
years.’’ 

Asserting that ‘‘many cancers are curable if treated in 
time,’’ these physicians set three months as the longest 
period that should elapse between the first appearance or 
discovery of possible cancer symptoms and the first visit to 
a physician. They call this reasonable delay; anything 
over three months is ‘‘undue delay.’’ 

In the cases they studied, the patients were responsible 
for nearly half of the delays before starting treatment. 
Patient and physician were both responsible for another 
18 per cent. of the delays. The physician alone was re- 
sponsible in 17 per cent. of the delays, and in about one 
fifth of the cases, 20.7 per cent., there was no delay. 

In the case of the physician’s responsibility, Drs. Pack 
and Gallo set one month as ‘‘ample time for a physician 
to make a diagnosis or refer the patient to a clinic.’’ 
They analyze the physician’s responsibility, however, on 
the basis of the action taken by the first physician the 
patient consults. The important thing is that he should 
recognize the seriousness of the condition and send the 
patient immediately to a cancer clinic. 

Five types of error which physicians may make, with the 
result that the patient does not get treatment started until 
too late, are: wrong treatment; wrong advice; no treatment 
and no advice; acceptable treatment but with delay in re- 
ferring the patient to a specialist when no improvement 
results; and inability to diagnose the condition within a 
month. 

Ignorance of the seriousness of the first symptoms, fear, 
unwillingness to face the truth and sometimes financial 
circumstances are the reasons why patients delay seeking 
treatment. 


NITROGEN AND WEIGHT GAIN OF CALVES 


PRACTICAL results of great importance to the livestock 
industry may come from experiments at the University of 
Wisconsin, in which it has been shown that calves can gain 
weight on forms of nitrogen not supposed hitherto to be 
digestible and assimilable by animals. 

The work was done by Professor E. B: Hart, H. J. Deo- 
bald and Dr. G. Bohstedt. They used four male calves. 
One of the animals was kept on a low-protein ration, as a 
control. Another was used as a second control, receiving 
a conventional ration of milk protein in addition to the 
low-protein ration. The other two received supplementary 
diets of simple nitrogen salts; the first getting ammonium 
bicarbonate and the second urea. These are the salts sup- 
posed to be of no value as stock feed. Yet the animals 


did gain weight on them, 105 and 110 pounds, Tespecting, 
in 14 weeks. This was intermediate between the smal 
gain (65 pounds) shown by the low-protein calf and th 
high gain of 126 pounds by the calf receiving the mil 
protein. 

What caused this gain is a physiological riddle for Which 
the three experimenters do not at present venture » 
answer. It may possibly be that bacteria in one part ¢ 
the calf’s multiple stomach transformed the simple cy, 
pounds into more complex ones, digestible by the aning 
Then, when the bacteria passed on into another section y 
the stomach, digestion may have occurred in the ordinary 
way. But this explanation is as yet only conjectural, 

It will be necessary to carry on more extensive feeding 
trials before the full economic -possibilities can be dey, 
oped. However, at least three lines of possible significay 
are indicated: (1) Livestock probably benefit from the y 
creased nitrogen content which fertilization produces 
pasture grasses, quite apart from their higher protein eq 
tent and better yield. (2) The feeding value of the nevy 
developed silage made from alfalfa plus molasses may x 
be seriously injured by the breakdown of part of its pp 


tein into ammonia compounds, through bacterial ferme ii 


tation. (3) It may eventually be found practical to w 
such relatively simple nitrogen compounds as ammoniw 
bicarbonate and urea to replace part of the higher-pried 
protein supplements in present-day stock rations. 


SELENIUM IN THE SOIL AND 
VOLCANIC ACTIVITY 
SELENIUM, the poisonous element named for the mov 
that wreaks havoc on livestock in the West and may caug 
‘‘rheumatism’’ in human victims, is the unwelcome gift 
the soil of voleanic eruptions in the remote geologic pat 


This has been determined by investigators of the U. Mm 


Department of Agriculture, working for several years @ 
the difficult problem presented by stock poisoning occurny 
in certain parts of the West. Chemical analyses of sili 
from all over the world indicate that there is no soil # 


tirely free from selenium, though relatively few soils cj 


tain enough to be dangerous. 

The dangerously seleniferous soils in this country # 
found mainly in the Great Plains region. They we 
formed by the weathering of shales deposited dur 
periods of intense voleanic activity when the Rocky Mow 


tains were formed. The selenium was not placed dircl}i™ 


in the soils by the voleanoes. The poisonous element Wi 
spewed into the air and brought down to earth by mi 
The clays were subsequently buried and hardened i 
shale. Later, the shale beds were exposed agait, ak 
weathered back into soil. Analyses of soils from Hav# 
indicate this air-to-earth route of voleanic¢ selenium. 

Selenium causes mischief to livestock when the anim 
eat plants that have absorbed the poisonous element fr 
the soil. Not all plants absorb it equally. Two memba 
of the pea family, a vetch and a loco weed, are especial 
serious offenders. Most native grasses, on the other has 
have very low selenium contents. 

Animals native or long naturalized in a giver regi 
somehow learn that seleniferous plants are not good ft , 
them and come to avoid them. Unheeding immigrant ® 
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vely mals are aS a rule the principal victims. The first written 
wl record of selenium poisoning was made by Marco Polo in 
| thy ME western China about 650 years ago—though of course he 
nit gidn’t know what it was. He only noticed ‘‘a poisonous 

lant growing there, which if eaten . . . has the effect of 
‘hich causing the hoofs of the animals to drop off. Those of the 
ountry, however, being aware of its dangerous quality, 
rt of take care to avoid it.’’ The present researches were con- 
(on Maucted by Horace G. Byers, John T. Miller, K. T. Wil- 
ima, Hiams and H. W. Lakin, of the Bureau of Chemistry and 
n {Ec iJs, It is reported in U. 8. Department of Agriculture 
inary echnical Bulletin No. 601. 


edig NEW WATER-PROOF TRANSPARENT 

deve, in WRAPPING FILMS 

Cay An invention patented posthumously may bring marked 


he it hanges in the transparent wrapping films industry. The 
3 Mew wrapping film, described in a patent just issued to the 
COM :tate of Deane C. Ellsworth, Wilmington, Del., is a glass- 


— lear, moisture-proof and water-insensitive material. It 
ym romises to find a wide variety of uses now performed by 
* Hcllophane and other similar transparent films. 

— The major new quality of the film, states the patent, is 
; ““Biihe fact that it ean stand actual immersion in water for 
oil Mong periods without losing its moisture-proof properties. 


ePresent-day transparent films are moisture-proof to a large 
Bxtent but can not retain this property long when in actual 
; ontact with water. In wrapping butter, cheese and other 
dairy products, moisture or wetness loosens the wax back- 
Sing of the cellulose film and soon makes it unfit for service. 
Mhat is why most butter is still wrapped in waxed paper 
mend not in transparent films. 

ee The late Mr. Ellsworth’s patent, assigned to the E. I. 
eu Pont de Nemours Company, is based on ‘‘ the surprising 


an and apparently irrational discovery ... that a slight 
urialme<tification of the cellulose caused wax coating composi- 
- we to adhere to the extent necessary to produce a desir- 
il oe ble water-proof wrapping tissue. This discovery was all 
ie ol he more incredible because it was known at the time that 

mpartially etherified cellulose was more water sensitive than 
ry cellulose itself.” Thus the etherification of 
vale: Ccllulose film enables the water-proof waxy compounds 
dui stick tenaciously to it, and brings about a superior 
Mow rapping film. The Ellsworth patent, having 16 basic 
sireeth laims, listed in detail the preparation of 39 different 


Bormulae for making different kinds of water-proof film. 
Pome of these films withstand a month of actual immersion 
= water before the water-proofing layer separates from the 
lulose film back. 


ITEMS 
AN overlooked specimen in the Field Museum of Natural 
History has turned out to be a rarity, never before 
hown—a fossil crocodile with horns. The horned croco- 
smae''c fossil was collected by the Field Museum Paleontologi- 
("ae Expedition of 1937 but its unique character was un- 
oticed during the collecting in the field. Only when the 
‘cimen was being prepared for exhibit did its extraordi- 
regime 'Y aspect come to light. A horned crocodile, states 
od fim ““'y W. Nichols, chief curator of geology, is more rare 
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than a toothed hen, for while some prehistoric birds have 
been found to have teeth, there is no previous record that 
the order of Crocodilia ever possessed horns. 


ULTRA-VIOLET rays, known to have great influence in 
bone formation, appear to be as influential in the growth 
of deers’ antlers, from the researches of Professor N. 
Schuhmacher, of the University of Innsbruck. Professor 
Schuhmacher found that the antler growth of deer in the 
Austrian Alps was greatest in years showing the largest 
number of sunny days and average temperatures above 
normal, 


Licut from different types of lamps in regular com- 
mercial use has quite different effects on the growth of 
plants, Dr. J. Voss, of the Kaiser-Wilhelm Institute, found, 
in experiments aimed at discovering the most efficient and 
economical source of artificial light for use in greenhouses. 
The best development of plants, he discovered, occurred 
under ordinary 500-watt nitrogen-filled metallic-filament 
lamps. Results almost as good were obtained with neon 
tubes. High-pressure mercury vapor lamps gave the plants 
a good start, but then permitted them to lag. Sodium 
vapor lamps produced inferior results, and the unfiltered 
rays of the quartz mercury-vapor lamp were definitely 
harmful. 


ALTHOUGH the fires have not yet been extinguished, 
plans are already under way to salvage, in every possible 
way, all the burned timber in the great forest fires of the 
Pacific Northwest. Fifteen thousand, five hundred acres 
of land, containing 265,000,000 board-feet of timber with 
a normal value of about $400,000, have already been seared 
by the flames. But, although charred, much of this timber 
can be cut up and used if it is removed promptly before 
decay and before it is attacked by insects. Fred W. John- 
son, commissioner of the General Land Office, has already 
issued instructions to regional foresters for prompt salvage 
of the timber and for quick reforestation. Much of the 
burned land is outside the National Park areas and is in 
revested Oregon and California railroad grant lands. 
These O & C lands, as they are known, comprise a total of 
2,500,000 acres under the administration of the Depart- 
ment of the Interior. 


Lone BEACH, Calif., has been pronounced the ‘‘ oldest’’ 
of America’s large cities, with San Diego a close second. 
These two are the oldest from the standpoint not only 
of the date of settlement but of the age of their residents. 
Statisticians of the Metropolitan Life Insurance Com- 
pany report that almost one tenth—9.2 per cent.—of 
Long Beach’s population is over 65 years old. In San 
Diego the proportion of residents over 65 years is 9.1 
per cent. All the Pacific Coast cities have old popula- 
tions. An equable climate and facilities for rest and 
recreation attract old people who have retired and are 
able to live on their income. For the same reason, the 
highly industrialized city of Gary, Ind., is the youngest 
of all the nation’s cities of over 100,000 population. 
Only 1.7 per cent. of its inhabitants are over 65 years old. 
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THREE DIMENSIONAL MICROSCOPY 
REVEALS MORE 


oe The B & L Wide Field Binocular Microscope AKW, because it shows objects under 
<2 examination in three dimensions, erect and unreversed, exactly as the eyes would 
ce : see them, makes the examination and manipulation of specimens simpler and 
3 more positive. 

4 An exceptionally wide field and long working distance permits examination of large 
z irregularly shaped objects or the contents of a Petri dish. A patented revolving 


Drum Nosepiece makes possible rapid change of magnification (7 to 150X) without 


refocusing. 
Moderately priced, yet built to the most rigid mechanical and optical standards, the | 
B & L Wide Field Binocular Microscope fulfills every specification for accuracy, | 
dependability, ruggedness and economy. For complete information send for B | 
& L Catalog D-15. Bausch & Lomb Optical Co., 642 St. Paul Street, Rochester, F 
New York. q 


4 
+ 
2 
4 
4 
4 
fl 
> 
= 


aveust 12, 1938 SCIENCE—ADVERTISEMENTS 


GENERAL CHEMISTRY 


By EUGENE P. SCHOCH and WILLIAM A. FELSING 
PROFESSORS OF CHEMISTRY, UNIVERSITY OF TEXAS 


International Chemical Series 


524 pages, 5} x 8. $3.25 


The authors of this important new book show the beginning student how a chemist performs the 
s various operations or solves the various problems which come to his attention. Descriptive material 

is furnished with two distinct purposes in view: (a) to give the student the necessary material for 
# solving the problems, and (b) to aequaint him with the common chemical facts of daily experience. 

The whole plan of the book has been built around a clear recognition of the differences between reac- 

tions of metathesis and reactions involving electron change. The laboratory directions are inter- 
§ spersed with the main portions of the text. No separate manual is required. 


ORIENTATION SCIENCE 


BY ELEVEN MEMBERS OF THE UNIVERSITY OF ROCHESTER FACULTY 


C. W. WATKEYS, Chief Editor 
575 pages,6x9. $3.50 


This significant new book is a survey of natural science as developed with marked success during the 
past ten years at the University of Rochester. In presenting the subject to the beginning student, 
the authors have sought to acquaint him with the scientific method of thought and procedure, to give 
him a bird’s-eye view of the principles and problems underlying various branches of science, and to 

g nable him to see the relation between one field of science and others. The book is unique in that it 
covers the essentials of many different fields: astronomy, geology, chemistry, physics, biology, paleon- 

tology, physiology, bacteriology, psychology, and mathematics. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE MILKY WAY 


EARLIER indications that a tremendous, low-density globe 
of scattered stars surrounds our own disk-shaped galaxy, 
the Milky Way, are being confirmed at Harvard Observa- 
tory, according to a report given by Dr. Harlow Shap- 
ley to the meeting of the International Astronomical 
Union in Stockholm. 

According to preliminary calculations, this great globe 
has a diameter of the order of 80,000 light years, stretch- 
ing out 40,000 light years both above and below the Milky 
Way disk. The diameter of this disk, which contains 
nearly all the stars of the system, is of the order of 
100,000 light years. 

The astronomical yard-stick used for these investiga- 
tions, Dr. Shapley explained, was the magnitude, or bright- 
ness, of more than 2,000 cluster-type Cepheid variable stars 
which have been studied in all parts of the Milky Way. 
Since all stars of this type have the same candlepower— 
about 200 times that of the sun—their brightness as seen 
from the earth is an excellent measure of their distance. 
Harvard astronomers have found measurable numbers of 
these flickering stars as far out as 40,000 light years from 
the earth, Dr. Shapley said. These are apparently close to 
the outer edge of the Milky Way globe. The spatial dis- 
tribution of the stars, he added, is such that there is no 
doubt that these distant stars are members of the Milky 
Way system. Most of the 2,000 stars studied in the re- 
search were discovered for the first time on Harvard plates 
during the course of the investigation. 

Announcement of this new cosmic information was made 
by Dr. Shapley during a report before the Astronomical 
Union on Harvard’s work in investigating the distribution 
of galaxies and the adsorption of light in the Milky Way. 
He also outlined one of the observatory’s current projects— 
an attempt to determine the dimensions of the Milky Way 
system by comparative studies of variable stars and exter- 
nal galaxies seen through the ‘‘window’’ in the southern 
Milky Way. Already 400 new variable stars have been 
found in this area, and a concurrent study has been made 
of the distribution and brightness of some 700 external 
galaxies in the same field. 


THE INTERNATIONAL CONGRESS OF 
ANTHROPOLOGICAL AND ETHNO- 
LOGICAL SCIENCES 


To the International Congress of Anthropological and 
Ethnological Sciences, in session at Copenhagen, man is a 
creature that has been struggling with civilizaton for some- 
thing like a million years. They can’t even say whether 
the first million years will prove the hardest. Most investi- 
gators would say that present civilization is an improve- 
ment over rude discomforts and ignorance of the Old Stone 
Age. 

Topics chosen for discussion at the congress include: 

1. How civilization is influencing character. This is a 
psychological question of obvious future significance. 


2. What anthropologists mean by that little Word 
*race,’’ which has attained life and death importance ,, 
many people. 

3. What relationship the scattered fossil bones that re 
resent early man have, one specimen to another. Our early 
ancestors are still the world’s biggest detective mystery, 

4. Newest theories regarding the beginnings of fym 
crops and taming of domestic animals. These events 
which went unrecorded in their time, have a bearing 
agricultural science. 

Americans contributing to the congress include Dr, Pray 
Blom, of Tulane University; Henry B. Collins, of the U, 
National Museum; Dr. Henry Field, of the Field Museu, 
and Dr. 8S. K. Lothrop, of Peabody Museum of Harvayj 
University. 


PLANT ROOTS AND PLANT TOPS 


Roots have been recognized as the supporters of plan 
since time immemorial. What the tops of plants do towar 
the support of their roots is now beginning to be mai 
manifest. 

Dr. William J. Robbins, of the New York Botanic 
Garden, and Dr. Mary Bartley Schmidt, of the University 
of Missouri, in a joint research reported in the Botanica 
Gazette, have cultivated roots of tomato plants without 
any tops attached. By juggling the ingredients of tk 
culture fluid in which the roots grow, it is possible to lean 
something of their basic requirements—the things whic 
the tops must supply in return for the services of the root i 

The culture fluid is one devised by Dr. Philip R. Whit.§ 
of the Rockefeller Institute, who first grew roots inéei: 
nitely without any tops attached. Three essential ingred: 
ent-groups are included: several mineral salts, cane sugz 
and yeast extract. Omit any one of the three, and th 
roots refuse to grow. 

Drs. Robbins and Schmidt have found that they ca 
substitute vitamin B, for the yeast extract and still obtai 
root growth. They can even substitute an organic fre 
tion of the vitamin, known as thiazole, and get the rovt 
to grow. This makes it apparent that the green top of! 
plant must supply vitamin B,, or at least its vital ingred 
ents, to the roots. 

The mineral salts in the solution are essentially tho 
found in a normally balanced soil solution and absorbi im 
directly by the roots. Root-and-top relationships thereft 
do not come into the picture here. | 

Sugar must be supplied to the isolated roots in the ct 
tures, and since the green tops are par excellence product 
of sugar the necessity of this line of supply is easily se! 
though the mechanism of the transfer in the living pla! 
may not be so easily understood. 

Dr. White has always used chemically pure cane sugt 
in his culture fluid. Drs, Robbins and Schmidt follovt! 
this practice in most of their experiments, though they ‘i! 
find that roots could use other sugars, such as dextrose a 
levulose, and that an ‘‘impure’’ brown sugar gave betlt 
growth results than the highly purified cane sugar. 
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pLANT HORMONES IN AGRICULTURE 


HorMONE dust promises to speed agriculture in field and 
garden, as the result of investigations of the Canadian 
National Research Council. Synthetic chemicals that grow 
roots on seeds and slips of plants many days before they 
stherwise would sprout are now ground into tale and other 
inert dusts for easier and more effective application. 

Experiments of Dr. N. H. Grace are being extended this 
year to large field trials of actual grain production in vari- 


ous parts of Canada. 
The use of chemical stimulants, plant hormones, is not 


new. For the past few years scientists and gardeners have 
Sheen using naphthylacetie acid, indolylacetic acid and in- 


dolylbutyrie acid, all synthetically made from coal-tar and 
other substances, for getting roots started faster and more 
vigorously. Roots can even be made to grow where they 


S would not normally appear. 


The Canadian improvement is in the manner of appli- 
cation. Instead of putting the hormone chemicals in water 
and applying them that way, they are distributed in fine 
It is easier to roll the seeds in the dust and stick 


the cuttings in fine powder. Wheat on the western plains 


B may be able to get its roots in the soil faster and more 
Bsecurely if the seed wheat is dusted with hormones. In 
Ssome cases this may mean the difference between getting 
fa crop and not getting it. 


Winds are likely to blow the 
young sprouting seeds out of the ground if the roots do 
not anchor them speedily. Since the treatment causes the 


Broots to ‘‘dig in’’ promptly, wheat so treated may with- 
stand wind and drought at an earlier time after seeding. 


Farmers already dust their seed with poison to kill 
fungus, and it is only necessary to add the hormone to the 
dust previously used. Demand is reducing the cost of these 


Ssynthetic chemicals, and naphthylacetic acid costs about 


$10 per pound. Seed for several thousand acres can be 
treated with a pound. Thus the treatment costs only 
about a half cent an acre. 

Pioneers in plant hormone research were Drs. P. W. 
Zimmerman and A. E. Hitchcock, of the Boyce Thompson 
Institute for Plant Research, Yonkers, N. Y., who in 1935 
showed that some 16 new chemical substances would grow 


root ‘‘whiskers’’ upon plants, even in the most fantastic 
Splaces, such as upon the flowers. 


They applied their 
chemicals as solutions in water or as salves. 

Extraordinarily small amounts of the chemicals are 
needed. For instance, naphthylacetic acid is effective in 


= water solution containing one part per hundred million, 
and a single pound of it would make ten train loads, with 
mach train of 100 tank cars, and every car containing 
American gallons. 


DAVIS 


LEPROSY 
LePers as a rule don’t die of leprosy. What do they 


s‘ie off The National Leprosarium in Carville, Louisiana, 


this past year has lost 36 patients, and only 11 died of the 
disease that brought then inside hospital walls. The rest 
were taken off by tuberculosis, pneumonia and other 
maladies, 

The fortheoming annual report of the U. 8. Public 
Health Serviee medical officer in charge of the hospital 
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contains other facts that most people would not know 
about leprosy: Men are much more susceptible to leprosy 
than women: one of the unsolved mysteries of the disease. 
Patients’ outgoing mail is sterilized. Practically all pa- 
tients—there are 349 of them—take some kind of treat- 
ment. Most of them get chaulmoogra oil. Every patient 
is photographed on admission and later when indicated. 
The skin and features of lepers are so often affected that 
pictures are valuable case records. Every patient is ex- 
amined each month for the characteristic germ of the dis- 
ease. A patient must have a negative record for a year 
before he can be paroled from the hospital. Disease of 
the liver has been found after death in almost every 
autopsy at the hospital. Yet leprosy patients generally 
seldom complain of liver trouble. This may be a clue to 
some mysterious feature of leprosy. It may link with 
changes in the lipoid content of the blood found in lepers, 
possibly the cause of allergic skin conditions in these 
patients. 

Blindness is frequent among lepers. Orderlies in the 
hospital are patients well enough to help others. Golf, 
baseball and tennis are among the sports enjoyed by more 
active patients. A new line of treatment to restore lost 
sensation and motion to fingers and toes of patients is 
reported very promising. Described as a ‘‘positive and 
negative pressure apparatus,’’ the device is helping 
patients whose circulation does not respond to other treat- 
ment. 


THE NEW AERONAUTICS AUTHORITY 

MEMBERS of the new Civil Aeronautics Authority, which 
on August 23 takes over the regulation of America’s air- 
ways and the planes that fly them, were sworn in on 
August 8. For a few weeks now the Bureau of Air Com- 
merce has been marking time pending formal transfer of 
its jurisdiction to the first single agency formed to deal 
with aviation. 

A multitude of problems, including that of selling itself 
to some sections of the aviation industry that have turned 
critical eyes toward the new five-man commission and the 
three-man safety board because some of the appointees are 
suspected of having won their places on political grounds, 
confront the authority. 

Among the general problems the new authority will have 
to be on the alert to protect the industry from its rivals— 
other forms of transportation, for example. It will also 
have a battle on its hands defending aviation’s vital radio 
needs from the demands of powerful interests that have 
always been after more radio space. A sharp struggle 
appears inevitable when aviation radio range broadcast- 
ing’s expected change to the ultra high frequencies is due, 
for television also needs the ultra high frequencies and 
lots of them. 

A major function of the new authority will be the build- 
ing of public confidence. The fact remains that the im- 
mense majority of Americans who can afford to fly do 
not. They have not yet accepted the fact that the com- 
mercial airlines are nearly as safe as the automobile. A 
major job will be safety promotion. The greatest spur to 
safety in the air thus far has been, in fact, the general 
unwillingness of people to take the same chance in the 
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air that they do on the ground. Lamentable as this atti- 
tude may appear to the air-minded, it has nevertheless 
served a useful purpose in spurring airlines and manu- 
facturers to even more intense safety work. The new 
safety board and its staff of investigators can do aviation 
and the public a service by thinking twice before personnel 
is blamed for accidents—a frequent practice in the past. 
It can and should start with the assumption that men make 
mistakes and will continue to make them and that a large 
part of the safety job consists in developing and using 
instruments and machines that go wrong far more seldom 
than mere human beings. 

An additional heavy responsibility, shared with the 
Securities and Exchange Commission, is to see to it that 
the tragic financial history of the railroads is not repeated 
at the expense of future air travelers and investors. 
Recent difficulties of the merchant marine and the rail- 
roads, it is stated, can not be blamed entirely on decreased 
traffic to-day. In many cases, particularly in the ease of 
the railroads, the difficulty can be laid at the feet of oper- 
ators who in past years engaged in unwise overexpansion 
and in many cases indulged in practices now outlawed. 
Provisions looking toward prevention of this are worked 
into the laws creating the SEC and the new CAA. 

LEONARD H. ENGEL 


THE NEW CURTISS-WRIGHT 30-PASSENGER 
TRANSPORT PLANE 

MARKING the entry of a fourth company into the large 
transport manufacturing field, a new Curtiss-Wright 30- 
passenger twin-engined airplane will be ready for its initial 
flight before the end of the year. Now in the jigs at a 
factory in St. Louis, the new plane, breaking with the 
Boeing and Douglas policy of putting four engines on 


- large passenger planes, embodies a number of novel con- 


struction features, according to T. P. Wright, director of 
engineering of the Curtiss-Wright Corporation. 

Designed to accommodate 30 passengers by day or 20 by 
night, the ship is not to be compared with planes such as 
the 42-passenger DC-4 or larger size planes now on the 
drawing boards. Size has been kept down so that airlines 
using the ship will be able to feature frequency of service. 

Two engines developing 1,600 horsepower at take-off and 
900 horsepower when cruising comprise the power plant of 
Model 20, as it is known. The design is such that 2,000 
horsepower engines, now under development for the U. 8. 
Army Air Corps and expected to be commercially available 
a year after the first Army planes are equipped with them, 
can be used on the plane. 

Gross weight of the plane, which will have a 108-foot 
wingspread and a length of 76 feet, will be 36,000 pounds. 
It will cruise at 200 miles an hour at 10,000 feet. Like 
both of the other new large landplanes now nearing com- 
mercial use, the C-W 20 will be equipped with a pressur- 
ized cabin to keep atmospheric pressure above that of the 
rarefied atmosphere through which it will fly. 

Although Mr. Wright makes no such statement or in- 
ference, it is believed that an underlying motive behind 
design of the plane is the belief that the larger planes 
already in existence and the still bigger ones planned will 
prove uneconomical and that the 30-passenger plane size 
will prove the most satisfactory. 
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ITEMS 

A PREHISTORIC dog that threw in his lot with manking 
over 7,000 years ago is attracting attention at the Int. 
national Congress of Anthropological and Ethnologicy 
Sciences. The dog’s remains are pronounced the Olde 
of any domesticated dog known. They are Maglemosia, 
an era of transition in northern Europe, when mankinj 
shifted from the Old Stone Age into the more enlighten, 
New Stone Age. This happened 7,000 to 5,000 B.c, Dog 
are considered the first animals domesticated by maz, 


STRANDED for a million years or more on a ‘‘ lost wor|q” 
plateau in the wild interior of Venezuela, hitherto y, 
known animal and plant species have been brought to thy 
country by an expedition sponsored by the American (jq, 
graphical Society. In the current issue of the Geograp), 
ical Review, G. H. H. Tate, of the American Museum ¢ 
Natural History, gives the first report on the work of th 
Phelps- Venezuelan Expedition. The area visited is a high 
tableland known as Auyantepui, cut off from the rest ¢ 
the world by its high, rocky, precipitous sides and by, 
wide surrounding belt of dense jungle and is only aboy 
100 miles from Mt. Roraima. The animals found on ty 
of Auyantepui for the most part are relatively small, i 
cluding ant-eaters, opossums and wild rats and mix 
They and their ancestors have been marooned on th 
plateau since early in Ice Age times—something betwea 
one and two million years. 


THE AMERICAN STANDARDS ASSOCIATION has set up aw 
ordinating committee to lead in the establishment of ne 
and revised automobile and traffic standards. Spur 
by the rapidly spreading requirement for periodic inspe 
tion of automobiles, the committee will draw up inspectin 
standards for brakes, tires, lights, alignment, accessoria 
and other auto equipment. Among a large number ¢ 
other projects, it will revise the traffic signal code. | 
is explained that there is a growing tendency in the aut» 
motive industry to deviate from the national standarl 
shades of green, red and yellow used in traffic signals. 


A HINT has been obtained that too great accumulatia 
of phosphorus has something to do with leukemia, whit 
is an overgrowth of the white blood cells and one of th 
deadliest diseases known. Dr. John H. Lawrence, # 
sistant professor of medicine of the University of Cul 
fornia, has found that bones, liver and spleen, in whitl 
leukemia cells concentrate, exchange a much higher pe 
centage of radioactive phosphorus than do normal celk 
The radioactive phosphorus was artificially manufactur 
in the atom-smashing cyclotron at the university. 1 
effect, this radioactive phosphorus is ‘‘tagged’’ by iim 
radioactivity and the increase of radioactivity in tm 
various parts of the body gives a method of determinif 
how much phosphorus they absorb and a new method ¢ 
studying the abnormal metabolism in this disease. Mit 
were used as experimental animals. The selective (0 
centration of phosphorus in the leukemic mice may ma! 
possible treatment of the disease by artificial irradiatil 
taken into the body by the phosphorus. At present, hot 
ever, the experiments will be confined to mice. No 
cessful treatment for leukemia is known, but sucté 
in producing the disease in mice, recently achieved, op 
the door to experimentation. 
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ZERO TO EIGHTY 


By Dr. E. F. Norturup 


An exciting tale of an imaginary trip around the 
moon, based on scientific facts, and written by an 
eminent inventor of the Ajax-Northrup High Fre- 
quency Induction Furnace. 

$3.00 


Illustrated 
SCIENTIFIC PUBLISHING CO. Princeton, N. J. 


A Stereoscopic Atlas of the Chick 
By Drs. J. A. Lomg and Paul L. Burlingame 
University of California, Berkeley 
Consists of 113 three-di- 
mensional photographic 
prints of stages from the 
rimitive streak to the 
ourth day of incubation, 
both of whole embryos and 
of progressive stages of 
dissection. Very valuable 
material for prolonged 
study and largely replaces 
the use of sections. Price, 
complete with stereoscope 
and box, $7.35 delivered. 
Sent on approval. 


California Laboratory Supply 
Company 

108 West Sixth Street 

Los Angeles, California 


Foundations of Science 


By H. POINCARE 
Pp. xi + 553. 


Containing the authorized En- 


glish translation by George 
Bruce Halsted of ‘‘Science and 
Hypothesis,’’ ‘‘The Value of 
Science’ and ‘‘Science and 
Method,’’ with a special preface 
by Poinearé, and an introduc- 
tion by Josiah Royce. Price, 
postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 


LaMotte pH Test Papers 


As an aid in the approximate estimation of the pH 
of various solutions and substances, we have pre- 
pared a series of sensitive test papers from our 
standardized pH indicators. They are supplied in 
vials containing 100 strips of the paper and are 
available within a range of 3.8 pH to 9.6 pH. Price 
50 cents per vial for each indicator range—f.o.b. 
Baltimore, Md. 


LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. 


VACANCY FOR: 


(A) SENIOR PROFESSIONAL OF- 
FICER (PHYSIOLOGY) —ONE 
POST (SALARY SCALE £700 x 
25—£800) 


(B) SENIOR PROFESSIONAL OF- | 


FICER (BIO-CHEMISTRY)— 
ONE POST (SALARY SCALE 
£700 x 25-£800) 


Applications are invited from suitable candidates 
for appointment to the above mentioned posts in 
the Department of Agriculture and Forestry in the 
Union of South Africa. 

The commencing salaries will be determined ac- 
cording to qualifications and experience. 


SPECIAL QUALIFICATIONS 


1. For the post of Senior Professional 
Officer (Physiology) 


Applicants must be in possession of a doctor’s 
degree with thorough training in physiology and 
must have given special attention to this branch in 
their advanced studies. Consideration will be ex- 
tended to experience in physiological research, es- 
pecially in the direction of fruit research although 
the latter qualification will not necessarily be re- 
garded as essential. 


2. For the post of Senior Professional 
Officer (Bio-chemistry ) 


Applicants must be in possession of a doctor’s 
degree with thorough training in bio-chemistry and 
must have given special attention to this branch in 
their advanced studies. Experience in bio-chemical 
research work, especially in the direction of fruit 
research, will be a recommendation although this 
qualification will not necessarily be regarded as 
essential. 

Candidates should furnish full particulars regard- 
ing qualifications and experience. Original certi- 
ficates and testimonials should not be submitted in 
the first instance. 

Before appointment to the fixed establishment in 
a permanent capacity, the successful candidates will 
be required to serve on probation for a period of 
not less than twelve months; they must be British 
subjects and have resided in the Union of South 
Africa or in the Mandated Territory of South West 
Africa for not less than three years and they must 
furnish satisfactory certificates of birth and health. 
Successful candidates who do not satisfy the na- 
tionality and/or residential qualifications, will be 
appointed on contract until, if their services are 
satisfactory, they acquire eligibility for permanent 
appointment. Proficiency in one of the official 
languages, English and Afrikaans (or Nederlands) 
is an essential requirement. 

Copies of publications and/or scientific reports, 
of which the applicant is the author, must be at- 
tached to all applications where possible. 

Any degrees obtained by candidates must be 
those of universities of recognized standing. Any 
qualifications additional or of a standard equal to 
those which are required will also be taken into 
account. 

Applications must be made on the prescribed form 
(Z.83) obtainable from the Consul of the Union of 
South Africa, 500 Fifth Avenue, New York City, N. Y. 


Applications must reach the above not later than 
23rd September, 1938. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE INTERNATIONAL PHYSIOLOGICAL 
CONGRESS AT ZURICH 

CANCER and its causes are up for discussion at the meet- 
ing of the Sixteenth International Physiological Congress, 
which opened in Zurich on August 15. While politicians 
and military leaders eye each other suspiciously and work 
at cross purposes, scientists from the same lands form a 
united front against a common enemy. Two prominent 
participants in the discussion are Americans. Dr. M. J. 
Shear, of the U. S. Public Health Service and the Har- 
vard Medical School, told of his researches on cancer- 
causing derivatives of the chemical known as_ benzan- 
thracene. The compeunds on which he worked are not 
known from ordinary, spontaneous cancers, but they do 
appear to have significance in forms of the disease pro- 
duced by contact with greasy, sooty or tarry substances, 
such as occur in certain industries. Something in crude 
ether-extracted wheat germ oil, possibly a chemical rela- 
tive of the same cancer-causing hydrocarbons studied by 
Dr. Shear, has been found guilty of producing malignant 
tumors in rats, it was reported by Dr. Leonard Rowntree, 
of the Philadelphia Institute of Medical Research. Dr. 
Rowntree worked in collaboration with Drs. A. Steinberg 
and W. R. Brown. Wheat germ oil figures importantly 


in present-day therapy because it is a rich source of © 


vitamin E, the fertility vitamin; but the cancer-producing 
part of the oil is not the vitamin. This discovery means 
that scientists must search more deeply into the possi- 
bility of diet’s playing a part in causing certain types 
of cancer. 


DESPITE all the research that has been expended on 
the eyes, it has been possible for Professor 8. Krauss, of 
the Hebrew University at Jerusalem, to find a hitherto 
unknown function for the organ of sight. The minute 
sensitive rods that crowd the retina, he said, have as 
part of their job the perception of brightness-differences 
in the ‘‘medium,’’ or general background, of objects that 
we look at. Professor Krauss gave a demonstration of 
his discovery. 


MUSCLES and other working parts of the body can in- 
crease or diminish the blood supply they receive accord- 
ing to their needs from moment to moment, quite as accu- 
rately as a householder can turn the water supply on or 
off. A description of the mechanism of blood supply 
control was presented by Professor H. Rein, of the Uni- 
versity of Gottingen. The key to the situation is the pres- 
ence of waste products of muscular activity, particularly 
earbon dioxide. Increase in its local concentration re- 
sults in wider opening of the blood vessels, permitting 
more blood to reach the spot where it is needed. 


AT the congress, Dr. Emil Biirgi, of the Pharmacolog- 
ical Institute, Berne, and Dr. F. Flury, of the Pharma- 
cological Institute, Wiirzburg, discussed the permeability 
of human and animal skins to various poisons and drugs. 


Dr. Biirgi’s method of investigation is very neat aj 
exact. He puts the substance to be used in a little hen, 
sphere of glass, open on the flat side. This is sea) 
securely against the skin. After a suitable time lapse, 
the subject’s breath and body secretions are analyzed fy, 
the presence of the chemical. Alcohol, ether and chlor. 
form, he found, penetrate the skin very easily, as aly 
do all the aromatic oils. Some substances that will no 
penetrate the skin by themselves do so readily when (jg. 
solved in alcohol, acetone or other solvents; in this clag 
Dr. Biirgi mentioned camphor, cocain and percain. Son 
of the drugs in his experiments were tried on animals 
Thus, he found that folliculin, a powerful female gq 
gland extract, will go through the skin of a mouse, I; 
also used mice to demonstrate skin permeability to mer. 
cury in.ointments. Dr. Flury confirmed the results of his 
Swiss colleague. The horny layer in the human skin js 
much overrated as a protection against foreign substances 
in solution, he stated. Poisons and drugs that might 
stopped by that layer will find openings through it at the 
hair follicles, especially if mechanical factors or physio. 
logical stimuli are at work. Permeability of the skin i 
therefore something for the physician to take into co 
sideration. On the one hand, the skin can admit poisons; 
on the other, it is possible to use it as a gate-of-entry fo 
beneficial medicines. 


VISUAL purple, the chemical compound that enables 
us to see, has been successfully extracted from. the eyes 
of frogs in the laboratory and made to perform in tle 
test-tube as it performs in the eye, Dr. A. M. Chase, of 
Columbia University, reported before the meeting of tle 
congress. Visual purple plays a réle in the living eye 
similar to that of the sensitive silver compound on 4 
photographic film in a camera. Only it does it better, 
for whereas a photofilm once exposed holds the same 
image forever, the reaction of visual purple in the retin 
of the eye is reversible. That is, it receives a light 
impression, transmits the story of its image to the brail, 
and then returns to its original state, ready for another 
job of looking at something. The stuff is called visu 
purple because it is purple except when it is exposed t 
light. Then it loses its color, but after a short time 
‘“regenerates’’ and regains its purple hue. In the Lab 
oratories of Biophysics at Columbia University, visu! 
purple has been changed from colored to colorless pha 
and back again, a feat which physiologists and chemis' 
had for many years vainly endeavored to perform. 


ANOTHER section of the congress devoted considerabl! 
attention to the effects of various drugs on heart atl 
respiratory action. Dr. McKeen Cattell and Dr. H. Gold 
of the Cornell University Medical School, presented pape" 
on the mechanism by which digitalis relieves heart failut™ 
Dr. H. J. Stewart, of the New York Hospital, also talkel 
on digitalis, telling of its effect on the heart’s outp"' 
under various disease conditions. Dr. M. Sumwalt dit 
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cussed the effects of certain morphine derivatives in de- 


pressing the breathing rate. 


Foop requirements, figured by nations instead of indi- 
viduals or families, occupied the attention of the con- 
gress. Appropriately, perhaps, the leaders of the dis- 
cussion were from the two countries now strenuously 


q endeavoring to establish complete self-sufficiency, which 
S would be most menaced by blockade if war should come— 


Germany and Italy. The speakers were Professor E. 
Abderhalden, of the University of Halle, and Professor 
G. Quagliariello, of the University of Naples. Stan- 
dardization of the national diet, though desirable at least 
in case of emergency, is not fully possible, it would appear 
from the discussion. For example, individual require- 
ments for protein may vary from person to person all 
the way from 25 to 300 grams a day. Some persons can 


© substitute one kind of energy-food for another (e.g., 
S starch for fat, or vice versa) to a greater extent than 
= others. A few generalizations, however, appeared pos- 


sible. Whole wheat bread, declared Professor Abder- 
halden, is decidedly preferable to white bread both as a 


S measure of national economy and for better health. Com- 

® plete substitution of fat for carbohydrate, or the other 

S way about, is impossible. It is quite impossible to lay 
out a strictly standardized schedule for vitamins. 


ITEMS 


THE rocks of the earth beneath our feet contain much 
more nitrogen, one of the chemical elements, than the 


| atmosphere of the earth. This is the latest discovery by 
© lord Rayleigh, president of the British Association for 
| the Advancement of Science, which opened its annual 
| meeting at Cambridge on Wednesday. Lord Rayleigh, 


an authority on the physics of the earth, has investi- 
gated in granite and other rocks the amounts of elements 


; usually thought of as occurring in the air. The results 


are contrary to what has been supposed. The total 
amount of nitrogen in the earth is many times more than 
in the atmosphere. If the earth’s mass consists of about 


= 6) per cent. reck as has been estimated, the rocks contain 
| 37 times as much nitrogen as the atmosphere. This fact 


is expected to have a bearing on theories as to how the 
earth was formed. 


THE vast clouds of dark matter in interstellar space, that 
obscure some stars and redden the light of others, are com- 


B posed largely of iron and aluminum, according to Dr. 
| B. Sticker, of the observatory at Bonn. He estimates 


the diameter of particles as averaging one ten thousandth 


} of a millimeter, or one two-hundredth-thousandth of an 


inch. Dr, Sticker agrees with astroncmers in the United 


| States in the opinion that this dark, ‘‘unorganized’’ matter 


in space makes up a very considerable fraction of the 
material universe. 


THE stratosphere contains a great deal more of carbon 
dioxide than it theoretically should. This gas, a by-prod- 
uct of life aetivity, should have its greatest concentration 
hear the surface of the earth and should diminish rapidly 
with increasing altitude. Actually, Professor N. Regener, 
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of Stuttgart, has discovered by analysis of upper air 
samples captured by means of high-flying robot balloons, 
the carbon dioxide content of the atmosphere at 18 miles 
elevation is only five parts in 100,000 less than it is at the 
surface. Constant mixing by vertical air currents is 
credited with this unexpectedly even distribution of carbon 
dioxide. 


LISTENING to a new explanation of the old phenomenon 
of phosphorescence, investigators attending a Stanford 
University summer conference on photochemistry, heard 
the words ‘‘exciton’’ and ‘‘phonon’’ as new descriptive 
terms applied to subatomic particles whose behavior under 
certain conditions produces phosphorescence. Light may 
excite two kinds of energy when it strikes a solid body, 
Dr. Teller, of the George Washington University, believes. 
It may excite electronic energy, the moving particles thus 
resulting from the impact of the light being defined by 
the scientist as an ‘‘exciton.’’ A particle vibrating from 
the other type of excitation for which he holds light re- 
sponsible Dr. Teller calls a ‘‘ phonon.’’ 


DRILLED in utmost secrecy and with the application of 
several new methods, the first oil well ever drilled inside 
the levee of the Mississippi River has begun to produce 
oil in St. James Parish, La., from a deposit more than 
6,000 feet below the river. More than 200 barrels of 
oil a day are coming from Realty Operators No. 1, a well 
drilled for the Continental Oil Company. Digging of 
other wells on river bottom land inside the walls that 
protect the countryside and systematic tapping of the 
pool below the river is expected as a result of the success 
of the well. Forty-foot pilings had to be driven into 
the river bottom land to support the drilling rig and 
plank boarding had to be laid over the mud to trans- 
port tools and supplies. The well is producing through 
tubing perforated from 6,358 to 6,364 feet. More than 
4,100,000 eubie feet of natural gas are also being pro- 
duced daily. 


Dr. F. L. WELLS, of the Harvard Medical School, has 
discovered that spiders can hear at least some of the sounds 
audible to human ears. He tested a number of species of 
orb-weaving spiders, the kind that make the handsome 
wheel-shaped webs, using a tuning fork of medium pitch, 


held close to them but not touching them. The spiders 


showed various responses, ranging from slight movements 
of the legs to attacks upon the fork itself, as if it were an 
insect. Most interesting was the reaction of some of the 
species, which made their webs vibrate or dance violently. 
The individuals that attacked the tuning fork swathed its 
end in loops of silk and tried to bite it. 


PHOSGENE, the deadly war gas, has been harnessed to 
the service of medicine by combining it with sex hor- 
mones and other glandular products, which are rendered 
ten to fifteen times more powerful when thus combined. 
The process of producing these phosgene-hormone com- 
pounds has been patented in Germany by the discoverers, 
Dr. Lorenz Ach, of Mannheim-Waldhof, and Dr. Wil- 
helm Dirscherl, of Frankfurt-am-Main. 
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One thermometer on an incubator does not tell the whole story, wnless the 
construction is such that it gives a true reading. One thermometer quit 
often will give the temperature at one place only, but tells nothing o 
conditions elsewhere in the chamber. Neither does it indicate humidit] 
or ventilation . . . all important factors in precision incubation. 


While Castle Precision Incubators have only one thermometer, you ¢# 
trust its reading because Castle Incubators have a triple wall wate 
jacket which assures accurate incubation with not more than $° v variation 
throughout a loaded chamber. Chamber is properly ventilated withot 
cold spots. 


That’s why Castle precision instruments are preferred by those wl 
insist on accurate incubation. 
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New Third Edition 


TiImm’s 


By Joun A. Timm 
Assistant Professor of Chemistry, Yale University 


International Chemical Series 
568 pages, 54x 8. $3.50 


As in the preceding editions of this standard text, the present revision is designed especially to give a cultural 
® appreciation of the methods and philosophy of chemistry to the student whose major interest lies elsewhere, in order 
ler 3 that he may understand the application of chemical theories to the development of natural resources, to the problems 
— fe of industry, and to situations in the daily life of the individual. 
. aan 7 The entire text has been brought up to date. In addition, the author has introduced the generalized definitions 
4 of acids and bases and has written a new chapter on nuclear chemistry. 


Other Important Books in Chemistry 
Desha and Farinhit—EXPERIMENTS IN ORGANIC CHEMISTRY 


By Lucius Juntus DESHA and LARKIN HUNDLEY FARINHOLT, Washington and Lee University. Interna- 
tional Chemical Series. 233 pages, 54x8. $2.75 


| Huntress PROBLEMS IN ORGANIC CHEMISTRY 


By Ernest HAMLIN HuNTRESS, Massachusetts Institute of Technology. International Chemical Series. 
270 pages, 54x 8. $2.25 


| Morton—LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY 


“4 AvERY A. MoRTON, Massachusetts Institute of Technology. International Chemical Series. 243 pages, 
54x 8. $2.50 


Schoch and Felsing—GENERAL CHEMISTRY 


By Everne P. ScnocH and WiuuiAM A. FELSING, University of Texas. International Chemical Series. 524 
1 pages, 54 x8. $3.25 


Soue—LIBRARY GUIDE FOR THE CHEMIST 


By Byron A. Souuz, University of Michigan. International Chemical Series. 285 pages, 54x8. $2.75 


vb i | | Send for copies on approval 
McGRAW-HILL BOOK COMPANY, INC. 
|) West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 


ED 
Color 
1 the = 
syn- 
ordi. 
icked 
d ig 
it ig 
page 
brief 
Sive ‘ 
1g On 
icter- 
don 
study 
CO 
chart 
the 
1 re- j 
tomic 
ation, 
33 

the 
quite 
ug 

| 


8 _SCIENCE—SUPPLEMENT 


SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ BEFORE THE 
CAMBRIDGE MEETING OF THE 
BRITISH ASSOCIATION 
By Watson Davis 


Director, Science Service 


LorpD RAYLEIGH, president of the British Association 
for the Advancement of Science, in his address at the 
opening of the annual meeting, declared pessimistically 
that ‘‘the world is ready to accept the gifts of science 
to use for its own purposes, but it is difficult to see any 
sign that it is ready to accept the advice of scientific men 
as to what those uses should be.’’ Disagreement with 
their leader’s pessimism is already being registered, how- 
ever, by many British scientists, as well as by some of 
the foreign visitors at the meeting. A surprising number 
of the more optimistic scientists hold that there is a grow- 
ing movement among leaders, showing solid determination 
that scientists shall have a say regarding the utilization 
of the riches they bestow upon civilization. It is prob- 
able that scientific liberals will demand more than mere 
fact-finding réles for themselves and insist that political 
and economic leaders take scientific advice in running the 
world. Lord Rayleigh challenged the idea that science 
is responsible for application of its own discoveries to 
the purposes of war. He pointed out how the chief of 
staff of the British Army in 1908, five years after the suc- 
cessful flights of the Wright brothers, had scorned 
aviation as of no military value. He stated that, ‘‘The 
application of the fundamental discoveries of science to 
the purposes of war is altogether too remote for it to be 
possible to control such discoveries at the source.’’ 


Discovery of the second example of a new kind of 
immense but extremely faint star system in the heavens 
was the subject of a paper by Dr. Harlow Shapley, di- 
rector of the Harvard Observatory. Only a few months 
ago Harvard astronomers found the first of these sys- 
tems, called the Sculptor cluster, on a photograph made 
with the southern hemisphere’s most powerful telescope, 
the 60-inch reflector at Harvard’s station at Bloem- 
fontein, South Africa. The new star cluster is in the 
constellation of Fornax, only about 20 degrees in the 
heavens from the Sculptor cluster. It is an immense 
aggregation of stars probably about 300,000 light years 
distant from us. Dr. Shapley said that at least 5,000 
individual stars in the Fornax system have been spotted. 
The reason that astronomers are rather excited about these 
discoveries is that they have found a new kind of star 
grouping that ‘‘may have high significance in the general 
study of the nature of stellar systems.’’ It is remarkable 
in that it is neither a globular cluster, nor a Magellanic 
cloud, nor a spheroidal galaxy, but has certain properties 
of all three of these well-known kinds of stellar systems. 
The extreme faintness of the great mass of stars is one 
reason that it has not been discovered earlier. It took 
a two-hour exposure with the powerful telescope to demon- 


diminishes. 
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strate the existence of the Fornax cluster. Doubt that 
the universe is expanding, Dr. Shapley hinted, may reg, 
from the extensive study of the distribution of the 
galaxies that Harvard Observatory has been Conducting 
for several years. There are major inequalities in ¢, 
way the great ‘‘universes’’ of stars, each somewhat li, 
our own Milky Way, are distributed in space. Dr. Shap. 
ley reported the discovery of a transverse gradient in th 
space-density of galaxies across the south galactic pol, 
As a result of this work the scientific controversy as 
whether the universe is expanding may be renewed. 


Proressor W. H. Furry, of Harvard University, spot 
on the heavy particles of about 200 times the weight ¢ 
the unitary electron, that get knocked dizzy by occasion 
incoming cosmic rays, describing how much (or hoy 
little) physical research has thus far disclosed about they 
elusive citizens of the sub-atomic world. There do ny 
seem to be many of them, at least in the rather widey 
scattered parts of the earth where cosmic ray researd 
goes on, for of the thousands of photographs that hay 
been taken of particle collisions only a few have show 
these heavyweights being jostled about. Of course, 1 
body ever sees or photographs the particles themselva 
But when cosmic rays are permitted to dash through 
a partial vacuum containing a little water vapor, tl: 
electrically charged particles they hit fly off at an ang, 
leaving behind a trail of white mist, and this can k 
seen and photographed. It is something like a skyrocket 
—you can not see the rocket itself, but you know wher 
it goes from the trail of sparks it leaves behind. Tk 
weight of such particles can be quite accurately estimate 
by applying the field of a strong magnet, and measuring 
the amount by which they are pulled from their cours, 
just as you could tell the difference in weight betwee 
a tennis ball and a baseball by throwing them both acros 
a strong wind. The mass or weight of the newcomers il 
the field of atomic physics has been worked out by sut 
methods as about 200 times that of the well-known al 
far more abundant electrons. 


WE could learn about cosmic rays much more rapiil 
if it were not for the unfortunate circumstance that tl 
earth has an atmosphere. Professor E. Regner, of tl 
Stuttgart Technical College, told of some of the troubkt 
introduced by the presence of such a lot of air over tlt 
earth. ‘‘Unfortunately there are great experimental dif 
culties in the exact measurement of cosmic rays at gretl 
heights,’’ he said. ‘‘ Nevertheless it is firmly establishel 
that a transition effect exists at the limit of the atmo 
phere, which is shown by a detectable maximum in great¢ll 
heights.’’ The sun’s behavior is another disturbing ¢t 
ment. When Old Sol stirs up a magnetic storm on cat 
with a burst of unusual activity in his own massive bod} 
there is a corresponding increase of cosmic ray activi 
at greater altitudes on earth, while at the same tit 
paradoxically enough, the cosmic ray activity at sea-levd 
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Tye first understanding of exactly what happens 

F within the hearts of atoms, showing that they get hot 

and bothered and finally go smash, was presented by 

“ Niels Bohr. When the nucleus or heart of an atom 

that HE :, subjected to bombardment with electrical particles, 
ul the events resemble on a small scale what happens when 
the fyou heat up an ordinary larger object. At first, energy 
ting HMB :, added and a semi-stable compound nucleus is formed. 
the HP ren the whole thing either goes to pieces or de-activates 
like itself by radiating away the energy that has been shot 


hap into it. 
the 
pole Cotp normally makes liquids thicker and more viscous, 


S 0 MR ntil at last they. solidify: ‘‘slow as molasses in Janu- 

ary’? is a traditional expression of this fact. Dr. J. F. 
Ellen, of the University of Nebraska, reported that one 
Storm of liquid helium, which is so cold that a January 
Pblizzard seems like a furnace blast by comparison, flows 
hinner than water. This form of helium (designated 
by the symbol Hell) approaches absolute zero in tem- 
erature. . Absolute zero is 273 degrees Centigrade below 
HMreezing point. Hell offers so little resistance to stirring 
Bor pouring that it resembles a gas in this respect rather 
than a liquid. Thus far, Dr. Allen stated, no compre- 
Bhensive theory has been developed to explain all its 
Bproperties. 


THE love philtres of old-time alchemists have their 
ip in synthetic compounds preduced by modern 
hemists. Substances not at all related to the natural 
hormones stimulate normal sex reactions, according 
0a report made by Professor E. C. Dodds, of the Uni- 
fersity of London. He was able to produce character- 
Th MEetic physiological changes in female animals with a 
ate] AEM LOle series of organic compounds which he made in the 
saboratory. This ‘‘indicates that a complete change of 


= fiew must be made on the question of the specificity of 
ween logical action,’’ he remarked, adding, ‘‘The bearing 
cra fee this on the whole question of hormones and vitamins 
‘safe Of the greatest importance.’’ In line with Professor 


sud odds ’s suggestion, it appears possible that chemists may 
jggeventually be able to produce synthetically substitutes 
for the present eostly and laboriously extracted ‘‘bio- 
gogicals’? much used in medicine that will cost far less 
pidy end yet be much more potent. Dr. A. 8. Parkes, also of 
t thhe University of London, cited examples of male gland 
* themMMecretions, or hormones, that also had the power of stimu- 
ubseting underdeveloped female animals to normal growth 
r tend activity along the lines of their own sex. This falls 
dif im line with the lack of specificity in such substances dis- 
by Dr. Dodds. 
ished 
mf! IsLAnps played a classic réle in the development of the 
eatm@octrine of evolution. Darwin was impressed with the 
; leimeffects on animals and plants of ages of isolation on the 
eatlMPalapagos; similar phenomena on the smaller islands of 
odie East Indies had a like effect on the mind of Alfred 
iviffPussell Wallace. But isolation can produce evolutionary 
timi'ects without any islands, it was pointed out by several 
Jew@peakers before the association. Animal and plant com- 
tunities ean be surrounded with conditions on land that 
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prevent their migration just as surely as though they 
were marooned in the midst of the sea. For example, a 
forest may be surrounded by grasslands which many of 
its species are quite unable to cross, or Alpine species may 
be isolated if the mountain range is in the midst of a 
desert. The effects of this kind of isolation, termed 
‘fecological isolation,’’ were discussed by Dr. W. B. 
Turrill, of the Royal Botanic Gardens at Kew. An even 
narrower isolation is possible, when the nature of an 
organism, or the minute interior structure of its cells, 
prevent it from interbreeding with species that surround 
it and are somewhat like it, but not sufficiently so to 
permit successful mating and reproduction. These types 
of isolation, known, respectively, as genetic and chromo- 
somal isolation, were the topics of Dr. C. D. Darlington, 
of the John Innes Horticultural Institution, and Dr. D. 
G. Catcheside, of King’s College, London. 


CIVILIZATION ’S dawn—the time when men learned how 
to systematize production and live in towns—recedes 
farther and farther into the midst of years the longer the 
problem of culture origins is studied, it was indicated in 
the address of Professor V. G. Childe, president of the 
section on anthropology. Recent German excavations in 
lower Mesopotamia show well-developed town life as far 
back as 4,500 B.c.—long before the invention of writing. 
And the towns found buried beneath the ancient river 
plain show every evidence of having been built by peoples 
already civilized, who apparently migrated into the land 
from somewhere else, bringing their relatively advanced 
culture with them. Evidence also increases that there 
was a continuity of civilizations, with business and cul- 
tural contacts between the peoples, during all these un- 
counted centuries of unrecorded history. Archeological 
finds all the way across Europe, from Macedonia to 


Scandinavia, give indications of these contacts far back. 


into the Late Stone Age. East met West ages upon ages 
ago. 


NATIONAL hoards for emergency purposes are already 
showing a tendency to take the form of food reserves 
rather than gold reserves, it developed in discussion by 
J. M. Keynes, C.B., of the University of Cambridge. 
As he summed it up: ‘‘It is an outstanding fault of the 
competitive system that there is not sufficient incentive 
for the storing of raw materials so as to average periods 
of high and low demand, except by means of excessive 
price fluctuations. There is, therefore, a prima facie case 
for government action to supplement this deficiency, which 
is not easily supplied by the competitive system from 
within. In present circumstances three considerations 
combine to reinforce this prima facie case: (1) storage 
for war purposes; (2) with the object of mitigating the 
fluctuations of the trade cycle; and (3) the stabilization 
of prices by holding some part of the central banking 
reserves, not in gold, but in a composite commodity.’’ 


FarM mechanization has not proceeded as far in Great 
Britain as it has in the United States, but Dr. S. J. 
Wright, deputy director of the Agricultural Engineering 
Research Institute at the University of Oxford, sees its 
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coming to the islands without very great misgivings. He 
stated that ‘‘Mechanization is neither a serious menace 
to our rural amenities nor a royal road to prosperity. 
Most of the changes for which mechanization have been 
blamed are due to purely economic causes, and, in the long 
run, agriculture can absorb mechanization without preju- 
dice to its own interests. Moreover, under present con- 
ditions, only the machine can give the agricultural worker 
the leisure and amenities which he is entitled to demand.’’ 


WILL the great city of London become ‘‘one with 
Nineveh and Tyre’’ through lack of water? There is a 
definite threat of failure to the subterranean water 
supply, according to Dr. 8. Buchan of London. ‘‘ The truly 
artesian conditions of a century ago are gone and in one 
area the surface of the water stands 300 feet lower than 
it did sixty years ago. Water is being extracted from 
the center of the London Basin more rapidly than it 
is replenished. . . . Owing to the geological structure the 
lowering of the water level has caused brackish water to 
flow from the tidal reaches,of the River Thames into the 
chalk and to pollute the supply in an area of high-yielding 
wells. As the fall in level continues, pollution will be- 
come more intense. . . . The large number of abandoned 
wells create another potential danger to the water 


supply.’’ 


AMAZINGLY ‘‘modern’’ is the broken skull of an ex- 
ceedingly early Stone Age man discovered at Swanscombe, 
associated with extinct elephants and other animals that 
disappeared from Europe with the passing of the Ice 
Age. This important fossil was discussed by a group 
of seven scientists, who tackled the question from all 
possible angles. Although this earliest of Early Britons 
was an exceedingly crude fellow, so far as his tools and 
other cultural achievements are concerned, he was not a 
Neanderthaler, nor a Heidelberger, nor a member of any 
of the other clumsy, beetle-browed races we have been 
accustomed to regard as dominating the dawn of the 
Age of Man on this planet. He was like us, a member of 
the species Homo sapiens, so far as all the evidence now 
in hand can be interpreted. 


GOLD mirrors, once supposed to be a secret of the 
ancients, were demonstrated to the British and foreign 
scientists attending the meeting, in the works of the 
Cambridge Instrument Company. Gold mirrors, better 
than queens of antiquity ever possessed, yet within the 
reach of the ordinary citizen’s wife, can now be pre- 
pared, thanks to modern chemistry. The gold is first made 
up into an organic compound (something the ancients 
never accomplished) and then the compound is decom- 
posed over glass, depositing the precious metal in an 
exceedingly thin but brilliantly shining film. 


ITEMS 


OBSERVATIONS at Mount Wilson Observatory have en- 
abled scientists to determine, for the first time, the size 
and physical characteristics of the only eclipsing stars 
in outer space in which astronomers are particularly 
interested. An eclipsing star is really a pair of stars 
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that revolve around each other. An eclipse occurs each 
time one member of the pair passes between us anj the 
other member. The largest star in the eclipsing 8Ysten, 
named Zeta Aurigae, is equivalent in size to about \). 
000,000 of our suns, while the smaller is also much lary, 
than the sun. The large star is approximately 20 ting 
the diameter of the smaller, hotter star. The largest 
star in the system is a giant ‘‘K’’ type star. The mo 
striking feature about Zeta Aurigae is that the large sg, 
is as dense as the vacuum of an electric bulb. This jy, 
formation about Zeta Aurigae is outlined by William 4 
Christie, of Mount Wilson Observatory, who has obseryaj 
the last two eclipses, in a leaflet published by the Astyy. 
nomical Society of the Pacific. The eclipse occurs even 
973 days, the larger star passing before the smaller. [jy 
eclipse lasts about 37 days. Mr. Christie explained thy 
the reason for the great interest in the Zeta Aurigy 
eclipses lies in the fact that it is the only star know, 
other than the sun, in which man can actually measup 
the heights to which various elements constituting th ™ 
atmosphere of a giant star extend. 


POINTING the way toward eventual adoption of ulty 
short-wave radio communication by the air transport iv 
dustry, month-long tests on a skyliner between New Yor 
and Pittsburgh have shown the practicability and fre 
dom from static of ultra high frequency radio wava 
according to an announcement made by the Western Ele 
tric Company. Radio waves of a frequency of 1% 
megacycles were almost entirely free of static in tess 
which covered a wide variety of test conditions. Elini 
nation of static has been one of the major problems oi 
aviation communication system and is particularly in i 
portant during winter operation when storms are mn 
frequent. Tests were conducted on a regular Transcon‘ [i 
nental and Western Air transport plane, which carr 
its full complement of regular radio equipment while th 
tests were being conducted. The chief handicap to ultn 
short-waves is the fact that they do not travel beyond tlk 
horizon, thus limiting their effective range. 


VALUABLE plant specimens in the museum of the Cath 
olic University of America are now being protected 
against destruction by insect pests without having to 
treated with poisonous or explosive chemicals, hither 
used in all leading herbaria. The insects and their egg 
are literally cooked to death, yet without damage to th 
specimens. The method was devised by Dr. Hugh O'Neil 
botanist on the university faculty. Dr. O’Neill puts! 
batch of specimen sheets into a double-walled steel cabitt 
lined with asbestos and fitted with a tight door. At tt 
bottom of the cabinet is a pair of electric heaters, (0 
trolled by a thermostat. Temperature is raised to } 
degrees Fahrenheit and kept at that point for seve! 
hours. A tank of water in the cabinet prevents the ¢0 
tents from becoming too dry. The heat penetrates e@ 
such things as acorns and fleshy fruits and kills ins® 
eggs and larvae within them. Since installing the bet! 
treating cabinet, Dr. O’Neill and his colleagues 1a 
used it on nearly a quarter of a million botanical spe 
mens. Insect depredations in the university herbari® 
have been stopped. 
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"| single book of reference can cover the whole of North America and all lines of activity; 


it therefore becomes necessary to prepare special works. This volume, devoted to the 
men of science, sets standards in its treatment of a group on which the material pros- 
perity and intellectual leadership of the country depend. 

This directory should be in the hands of all those who are directly or indirectly 
m interested in scientific work. 


(1) Men of science will find it indispensable. It gives not only the names, addresses, 
scientific records and the like of their fellow workers, but also an invaluable summary of 
the research work of the country, completed and in progress. 
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(3) Executives in institutions of learning and others brought into relations with 
“- scientific men will use the book constantly. 


(4) Editors of newspapers and periodicals will find it to be one of the works of é: 
reference that they will need most frequently. X 


a (5) Libraries will find the book to be a necessary addition to their shelves. 


7 The book contains viii + 1608 pages. It has been edited with great care and is be- 
lieved to be as complete and accurate as any work of the character. It is well printed 
by The Science Press Printing Company; the high standards of the typography and G 
c binding of the book are representative of its contents. : 


Price: Twelve Dollars, net, postage paid 


THE SCIENCE PRESS 
el LANCASTER, PA. GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SYMPOSIUM ON STAPHYLOCOCCI 

WHEN members of the Society of American Bacteriolo- 
gists gathered, on August 30, for a scheduled symposium 
on staphylococci at San Francisco they were really sitting 
down to a council of war. 

The enemy under discussion consists of tiny, round 
germs, the staphylococci, which appear under the miecro- 
scope in bunches like grapes. These bunch-of-grapes-like 
germs have been known for a long time as the villains 
that cause boils, carbuncles and similar afflictions and 
more recently have been identified as the cause of food 
poisoning outbreaks. The reason for the war council, 
however, is that besides causing these relatively minor if 
distressing conditions, staphylococci are death-dealers 
when they get into the blood stream. 

Recent staphylococci disasters and the renaissance of 
chemical warfare against germ diseases since the dis- 
covery of Prontosil and sulfanilamide have turned the 
attention of bacteriologists back to these common germs 
that for many years were relegated to the background in 
the fight against disease. 

Staphylococcemia, the scientific name for blood stream 
infection with staphylococci, appears to be almost one 
hundred per cent. fatal. That is why doctors warn lay- 
men against picking or pressing or otherwise meddling 
with boils, pimples and carbuncles. The localization of 
the germs in the boil is the best mechanism known for 
keeping the germs out of the blood stream. Picking or 
sqeezing the boil to open it is like throwing a bomb at 
your own fortifications. What to do if the germs do get 
into the blood stream is a moot question. English and 
Australian physicians believe that a specific staphylo- 
coecus antitoxin will cure the infection. American physi- 
cians in general do not agree. 

Staphylococci do not all produce a toxin or poison. 
The poison that some of them produce is a more potent 
killer than the toxins of either the diphtheria germ or the 
tetanus (lockjaw) germ. An antitoxin can be made which 
will eliminate or neutralize the staphylococcus toxin in 
an infected animal, but the animal may die anyway. 
The death in such case is put down to the ‘‘invasiveness’’ 
of the germ. 

When a boil or carbuncle forms and the staphylococeus 
infection is localized, the germs are destroyed by the 
body’s large germ-eating cells, the phagocytes. Another 
mechanism the body has for resisting germ infection 
consists in the formation of antibodies, invisible sub- 
stances that combine with the germ’s antigen and pre- 
vent the latter from causing disease. Some authorities 
believe that this mechanism is helpless in the case of 
invasion of the body by mature staphylococci because 
after a certain stage in their development these germs 
acquire a hard protective capsule around them. The 
capsule, like that of the pneumonia germ, may keep the 
antibody from getting at the germ’s antigen. 


SYMPOSIA AT THE COLD SPRING HARBOR 
BIOLOGICAL LABORATORY 


SocloLoGy as a human science seems to interest its stu- 


dents mainly in places where life is hard—slums, tenant 
farms, mining and mill towns and the like. Similarly, 
the study of sociological condition among plants hag 4}. 
tracted most attention in places where life for plants i 
hard—sand dunes, dry plains, mountain slopes, steppes 
and tundras. This curious parallelism between the two 
studies was developed in a discussion by Professor H. g, 
Conard, of Grinnell College, who opened a symposium at 
the Cold Spring Harbor Biological Laboratory on August 
29. Only in a relatively few places have the sociologica] 
relationships in really stable plant communities, like those 
of Switzerland, received close attention. Elsewhere, and 
especially in America, the eyes of botanists have been 
attracted by stress and flux and change. Plant societies, 
as Professor Conard outlined them, may be exceedingly 
simple and primitive affairs, like the one-layered com. 
munities of lichens that cling precariously to the bare 
faces of rocks. Or they may be highly complex affairs, 
with many species arranged in a whole series of strata, 
The contrast is as great as that between an Eskimo vil. 
lage and New York City. 


ANIMALS living in a close community or society are 
not merely individuals in themselves; they are also fune- 
tioning parts of a super-individual or super-organism. 
This view was developed by Professor Alfred E. Emerson, 
of the University of Chicago, speaking at a symposium 
on ecology. Professor Emerson drew his illustrations 
principally from the organization of colonies of the 
social insects, such as ants and termites. Queen insects 
and their mates, which are the only members of the group 
able to produce a new generation, he likened to the re- 
productive organs of the animal body. The worker castes 
among the insects are comparable to the muscles, bones, 
and other general body tissues. Among the social in- 
sects, secretions produced by one individual or caste and 
fed to others produce changes in behavior. Similarly, 
in the animal body, there are the hormones or secretions 
produced by the ductless glands, which have effects on 
tissues often quite remote from the cells that produce 
them. Again, nerve impulses in the body have their 
analogue in the mysterious calls to action that can spread 
in a second from one end to the other of a beehive or 
anthill. Periods of low vitality and recovery in the indi- 
vidual have their parallel in the partial die-off and the 
renewal of the population within a colony, that come 
either seasonally or at less regular intervals. Just as a 
man may say he feels young again (and to a certain 
extent actually be rejuvenated), so may a colony of the 
social insects undergo a community rejuvenation. 


THE EFFECTIVENESS OF LOW VELOCITY 
ELECTRON BEAMS IN KILLING 
FUNGUS SPORES 

Ir takes more than one electron from a stream of low 
velocity cathode rays to kill certain types of spores, ac- 
cording to a study by Dr. Caryl P. Hastings from the 
Massachusetts Institute of Technology reported in The 
Journal of Applied Physics. 
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It took specially devised apparatus, different from 
cathode ray tubes in general use, to find this out. In- 
significant as this fact may appear on the surface, future 
work with his pioneering equipment and experiments may 
lead to important clues as to the nature and treatment 
of cancerous tissue. 

Electrons emitted under a minimum electrical pressure 
of two kilovolts are necessary to achieve material effec- 
tiveness in killing fungus spores studied. Increase of 
the voltage and the electron dosage produced such marked 
effects as to indicate that the absorption of more than 
one electron was necessary for cell death. 

The importance of the observations lies in the fact that 
the killing action of x-rays on cancerous and other tis- 
sues has been ascribed not to the x-rays themselves, but 
to the electrons within the cells which the x-rays hit and 
cause to bombard vital cell material. Dr. Haskins’s study 
is one of the first making use of low-velocity electron 
beams to bombard living material, thus making possible 
quantitative determination of what takes place. Most 
previous work has been with high-velocity cathode rays 
and with x-rays. 


THE NEW FLUORESCENT LAMP 
THE new fluorescent lamp, candidate for the place as 
' suecessor to the incandescent electric bulb, because of its 
promise of more and better light for less money, was dis- 
cussed at the meeting of the Society of Dlluminating 
Engineers at Minneapolis on August 30. 

The new lamp works best near room temperatures and 
gives off much less light at abnormally high or freezing 
temperatures. If handled properly, it has a longer and 
more efficient life than the ordinary filament bulb. It 
gives off but one fourth as much heat as the present type 
of lamp and therefore is useful in connection with air- 
conditioned locations. 

Speaking before the society, Dr. G. E. Inman, of the 
General Electric Company, stated that the new lamps 
provide better daylight illumination than the standard 
type of bulb, even though certain light in the red end 
of the spectrum is not radiated by the phosphorus used 
to generate the light. But the eye, less sensitive to reds 
than to other colors, does not notice the absence. 

The new lamps require a special starting switch to set 
them going. They use mercury vapor through which an 
electric current is discharged to generate ultra-violet light 
which is absorbed by the fluorescent powders coating the 
walls of the tubular bulbs. This ultra-violet light is re- 
radiated as light of different colors, depending upon the 
particular fluorescent material with which the wall is 
coated. 

Extreme variation in the lamp’s efficiency at different 
temperatures was explained by J. W. Marden, N. C. 
Beese and G. Meister, of the Westinghouse Electric and 
Manufacturing Company, as being due to changes in the 
generation of ultra-violet light of a certain wave-length 
at different temperatures. 


FURTHER PAPERS READ BEFORE THE 
BRITISH ASSOCIATION 
At the Cambridge meeting of the British Association 
for the Advancement of Science, in a communication pre- 
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sented on behalf of Dr. Robert Broom, of the Transvaal 
Museum, the fossil skull of a creature that might be the 
missing link between man and the common ancestor of 
apes and man, except for its geological youth, was dp. 


scribed. The skull is that of a unique anthropoid ape | 


found in South Africa. It is the newest member of the 
strange family of anthropoid apes, previous forms of 
which were discovered by Dr. Broom and by Profesgoy 
Raymond Dart, of Witwatersrand University. These anj- 
mals existed in relatively recent geologic times, ¢op- 
temporaneously with genuine human beings of Pleisto. 
eene or Ice Age time. Sir Arthur Keith stated that 
‘‘These discoveries have destroyed the fingerposts on 
which anthropologists have always depended to indicate 
the line between anthropoid and man.’’ Dr. Broom’s 
latest-found skull, though distinctly anthropoid, has 


teeth that are human in structure and arrangement. On 


this point, Sir Arthur Keith remarked, ‘‘It is likely that 
these apes evolved more closely than the gorilla and the 
chimpanzee from the spot which gave rise to human 
beings.’’ Whether our present, acquired human gait was 
used also by these ancient anthropoids, walking as bipeds 
on South Africa’s treeless plains during the Pleistocene, 
can not be decided until their lower limb bones are dis- 
covered. 


A NEW method of inactivating plant disease viruses by 


both x-rays and ultra-violet radiation was reported on | 


jointly by Drs. N. W. Pirie, of Cambridge University, 
and F. C. Wawden, of the Rothamsted Experiment Sta- 
tion. Their discovery points the way to a possible future 
method of vaccinating plants against diseases such as 
mosaic, curly-top and ‘‘frenching.’’ It also indicates 
a way in which safer smallpox vaccine may be prepared. 
Irradiation enlarges the crystals that may be obtained 
from the viruses, and reduces their infectivity. Research 
is now being planned on foot and mouth disease of cattle, 


now one of Europe’s most serious agricultural problems. § 


RACIAL DIFFERENCES 


SUMMING up the lessons of a lifetime as America’s 
pioneer anthropologist or student of man, Professor Franz 
Boas, in a communication to The Nation, denounces racial 
prejudice abroad and in its ‘‘almost equally potent’’ 
form in the United States. 

Making a stirring plea for freedom from the ‘‘shackles 
of dogma,’’ Dr. Boas, Columbia University emeritus pro- 
fessor, asks that all men apply to all mankind the same 
treatment and ethical standards that they apply to mem 
bers of their own particular group of people. 

‘‘It is my fundamental conviction,’’ he says, borrow 
ing from his field, anthropology, the term ¢¢in-group”’ 


which applies to a clan or tribe or group of related J 


people, ‘‘that the fundamental ethical point of view 13 
that of the in-group, which must be expanded to include 
all humanity.’’ 

One of his few public utterances since his retirement 
from active teaching two years ago, Professor Boas sets 
his opinions down under the title, ‘An Anthropologist ’s 
Credo,’’ one of a series of articles on ‘‘living philoso- 
phies’’ which The Nation is publishing. 

‘The identification of an individual with a class be 
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cause of his bodily appearance, language or manners has 
always seemed to me a survival of barbaric, or rather of 
primitive habits of mind.’’ Professor Boas is the author 
of ‘‘The Mind of Primitive Man,’’ one of the classic 
pooks in the seience of anthropology. 

Discussing Claims of superiority made by groups such 
as the Nazis in Germany, he declares: ‘‘It is pertinent to 
ask whether any group has a rational basis for a claim 
to rights not accorded to others. The hysterical claims 
of the Aryan enthusiasts have never had any scientific 
background. The belief that a necessary relation exists 
between the racial position of an individual and his 
mental attitude has never been proved. ... We may 
fairly say that if we were to select the best third of 
mankind, according to intellect and personality, every 
one of the large races would be represented in that 
group.’ 

Primarily an explanation of how one of America’s 
most famous scientists, who was German-born and Ger- 
man-edueated, but is an American by choice, arrived at 
his present outlook, the article nevertheless contains 
stinging comments on a number of current topics. ‘‘The 
crudest form of racial consciousness is at present con- 
fined to Germany—although with respect to stronger di- 
vergences, such as those between Negroes or Asiatics and 
whites, it is almost equally potent in the United States 
and in England, mitigated by a hypoeritical desire to 
avoid legal recognition of the facts.’’ 

Freedom from the ‘‘shackles of dogma’? is essential to 
proper scientific understanding and accomplishments, he 
indicates repeatedly. 


QUESTIONS IN CHILD HEALTH CARE AND 
EDUCATION 

SUGGESTING that cooperation by all concerned repre- 
sents the best solution, Dr. J. B. Edmonson, of the Uni- 
versity of Michigan, reports that health education and 
medical eare for children in the public schools have raised 
problems to perplex officials. 

One of these is possible conflict with the teachings of 
certain religious groups. Seven such issues are discussed 
by Dr. Edmonson in the current issue of School and 
Society. 

1. How complete a program of health education and 
care should a school provide for all children? Here is 
4 major question magnified by the present tendency to 
transfer responsibility from home to school. 

2. Should the health objective or the recreational ob- 
jective be the controlling aim in the school’s program of 
physical education? Important particularly in the train- 
ing of teachers for physical education is this matter. 

3, What are the health facts having scientific endorse- 
ment that should be presented to pupils and what health 
habits should pupils be helped to form or strengthen? 
Material for sueh teaching should be free from the influ- 
‘nce of propaganda groups. Dr. Edmonson indicated 
that at present health instruction is subject to suspicion 
by teachers, parents and medical men. 

4. How much knowledge of health matters should a 
classroom teacher be required to possess? It is the class- 
oom teacher who must watch for defects and see that 
they receive attention. 


5. To what extent must the schools avoid health in- 
struction that conflicts with the teachings of religious 
groups? Dr. Edmonson urges patience, tolerance, gen- 
erosity and good will in handling this question. 

6. Should school officials or other governmental officials 
be given the legal authority to require pupils to secure 
needed dental or medical attention when the parents 
neglect or refuse to provide the necessary care? 

7. How can the most effective coordination of the com- 
munity’s health services for school children be brought 
about? 

Dr. Edmonson points out that ‘‘The best type of pro- 
gram is certain to be the product of the cooperative 
efforts of those who are concerned with the promotion 
of a high level of individual and community health.’’ 


ITEMS 

DELIVERING the official sermon before the gathering of 
the British Association for the Advancement of Science, 
the fourth ranking dignitary of the Church of England 
warned members that the world is now experiencing the 
worst period of suppression of scientific knowledge and 
truth in several hundred years. Scientists should par- 
ticipate in the social application of their discoveries, the 
Right Reverend C. F. Garbett, Bishop of Winchester, 
declared in urging upon them the necessity for defending 
freedom and tolerance, two of the cornerstones upon which 
scientific advance is based. 


ScIENTISTS attending the British Association meetings 
saw a successful demonstration of an automobile without 
a clutch. Designed by Professor F. C. Lea, engineer of 
Sheffield University, the car uses a mechanism called a 
torque converter to transmit power from engine to wheels. 
The engine operates a centrifugal oil pump, speed of 
which is controlled by the accelerator which varies the 
amount of oil delivered to a turbine attached to the drive 
shaft. Should the car prove commercially feasible its 
introduction would mark one of the greatest changes in 
the automobile in the last ten years. 


AIMING to make the first complete day and night ree- 
ords of Olid Faithful’s performance, Yellowstone National 
Park employees are installing air temperature, air pres- 
sure and interval-recording devices on the cone of the 
world’s most famous geyser, Park Naturalist C. Max 
Bauer announced. The weather instruments will keep 
graphs of temperature and air pressure so that natural- 
ists may determine the effects of these factors on erup- 
tions, which now take place approximately every 66.5 
minutes. The interval-recording device will work both 
day and night. 


TASs reports that bacteria in the trunk, mouth, diges- 
tive tract and other parts of the frozen mammoth carcass 
recently found on Wrangel Island in the Arctie will be 
studied by Professor Karapetev, of the Soviet Academy 
of Sciences, as soon as it has been brought to Vladivostok. 
Professor Karapetev believes that he can revive the micro- 
organisms and also parasites frozen upon the exterior of 
the body, as he has revived lower plant and animal forms 
found in the permanently frozen soil of Siberia. 
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Select Your Fall Texts this 


TEXTBOOK of ZOOLOGY 


Here is a complete text on the subject—a book that is ideal te 
be used as a daily reference along with laboratory exercises and 
lecturers. The combination of the “types” and “principles” 
plans of presentation plus the inclusion of chapters of general 
interest like “Wildlife Conservation,” ‘Animal Parasitism,” 
“Animal Behavior,” ‘Regeneration in Animals,” ‘Comparative 
Embryology,” and ‘Comparative Physiology’ make this work 
outstandingly different. Another feature is the group of 18 
collaborators—authorities in the various fields for the chapters 
dealing with their specialties. By GEORGE E. POTTER, Pro- 
fessor of Biology, Baylor University, Waco, Tex. 650 pages, 
300 illustrations, 12 in colors. Price, about $4.50. 


OBSERVATION and STUDY GUIDE 
for STUDENT TEACHERS 


This guide may be used in supervised student teaching in either 
the elementary or secondary school. Also it may be used as a 
basis for one or more semesters of student teaching. By 
EDGAR M. COOK, Dean of Men, Associate Professor of Psy- 
chology and Education; and JOHN H. CATES, Principal of 
Jefferson City Elementary School, Director of Practice Teaching, 
Carson-Newman College. 137 pages, 40 Observation Sheets. 
Price, $1.50. 


PERSONAL and COMMUNITY 
HEALTH 


All phases of hygiene are covered in Turner’s book. 
Not only are the usual points of hygiene of nutrition, 
digestion, excretion, etc., taken up in Part I, but all the 
newer trends in personal hygiene are also explained. 
Part II embraces the community aspect of hygiene. By 
CLAIR E. TURNER, Professor of Biology and Public 
Health, Massachusetts Institute of Technology. 4th Ed, 
680 pages. Price, $3.00. 


PERSONAL HYGIENE 


This book presents the essential, present-day knowledge 
of personal health within available time and space limi- 
tations and with enough anatomy, physiology, and other 
underlying sciences to clarify and support the health 
teaching. By C. E. TURNER. 335 pages, 84 illustra- 
tions, 3 color plates. Price, $2.25. 


A Textbook of 
GENERAL BIOLOGY 


This text is divided into three sections: Part I—the 
Unity of Life. Part Il—Problems of Biology. Part III 
—Plant and Animal Kingdom. Parts I and II constitute 
one semester’s work. Part III can be used for two se- 
mesters—one for Botany and one for Zoology, or selec- 
tions can be made for a single semester. By E. GRACE 
WHITE, Professor of Biology, Wilson College, Cham- 
bersburg, Pa. 2nd Ed. 667 pages, 336 illustrations. 
Price, $3.50. 


A Laboratory Manual 
of GENERAL BIOLOGY 


The exercises in Part I of this manual cover the sections 
on “The Unity of Life” and “Problems of Biology” of 
the large text. The exercises in Part II and Part III 
cover the series of plant and animal types based on the 
plan of progressive organization presented in the sec- 
tion of “The Plant and Animal Kingdoms” of the large 
text. By E. GRACE WHITE. 236 pages. Price, $1.50. 


ELEMENTS of PSYCHOLOGY 


This text introduces the student to adult human psychology. 
The book is drafted not only to teach the facts and theories of 
general psychology, but to require the student’s energy and con- 
centration to learn successfully and thoroughly the fundamentals 
of the subject. By KNIGHT DUNLAP, Professor of Psychol: 
ogy, University of California, Los Angeles. 449 pages, 65 illus- 
trations. Price, $3.00. 


EMOTIONAL ADJUSTMENT in 
MARRIAGE 


Teachers searching for a sound, sensible book to recommend to 
students taking courses on marriage and sociology will do well 
to look into the merits of this book. Its peruse] will do much 
to clear up the mystery that surrounds the mating period. By 
LE MON CLARK, Assistant in Obstetrics and Gynecology, Un 
versity of Illinois. 261 pages. Price, $3.00. 


WOMAN 


Known and valued as a standard and authoritative compilation 
of almost all that is known of feminine structure, function, and 
occupation, both normal and abnormal, this work will prove 4 
mine of information on matters which cannot be found els: 
where. By HERMANN H. PLOSS, MAX BARTELS and PAUL 
BARTELS. 2018 pages, 1002 illustrations. Price, per set of 
3 volumes—$50.00. 
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New McGraw-Hill Books 


Groggins— Unit Processes in Organic Synthesis. 


New second edition | 
Edited by P. H. Grogetns, U. 8. Department of Agriculture. Chemical Engineering Series. 740 pages, 
$6.00 


A thorough revision of this textbook, presenting in a systematic manner the principles and problems of the more im- 
portant and well defined reactions in organic synthesis as they are found in actual practice. 


Miller and Blaydes—Methods and Materials for Teaching 


Biological Sciences 


By Davip F. MILLER and GLENN W. BLAyYDES, Ohio State University. 427 pages, $3.50 


Part I presents the newer educational methods applicable to biology. Part II describes in detail classroom experi- 
ments of all phases of biology as well as collecting organisms, microscopic preparations, apparatus, ete. 


Thomas—Theory of Equations 


By JOSEPH MILLER THOMAS, Duke University. 
203 pages, $2.00 


This is a textbook for a one-term course in the theory Color Photography 


of algebraic equations for advanced undergraduate and 
graduate students. Although elementary, the treatment 

forms a natural approach to the Galois theory and other for the Amateur 
phases of algebra. 


By Keira HENNEY 


| Maximov—Plant Physiology. Bditor, Electronics 


New second edition 


By N. A. Maximov, Pedagogical Institute, 
Leningrad. Edited by R. B. Harvey, Univer- 
sity of Minnesota, and A. E. MURNEEK, Uni- H 

versity of Missouri. McGraw-Hill Publications 284 pages, 5} x 8, illustrated. $3.50 
in the Botanical Sciences. 505 pages, $4.50 


This well-known book has been completely rearranged, Here is the first complete book for the 


revised, and brought up to date. Much new material . . 7 
las been added. The present text is not merely a trans- beginner in color photography, giving 


lation, but a new book based on a translation of the : : ; j i 
ifth Russian edition, practical, simple directions for making 


Whittlesey House Publication 


transparencies with Kodachrome, Du- 


Riley and Johannsen—Medical faycolor, Finlay, and Agfa color ma- 
Entomology. terials; color prints on paper; separa- 
New second edition tion negatives; ete. The apparatus 

By WiuuiAM A, RILEY, University of Mi ta, i 
and OskaR A, JOHANNSEN, Cornell for cach proce fully 
McGraw-Hill Publications in the Zoédlogical Sci- deseribed. 


ences. 476 pages, $4.50 


Offers a detailed survey of insects and allied forms 
which affeet the health of man and animals. The new 
edition covers recent developments in the field. 


Send for copies on approval 


BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AMERICAN PATENT SYSTEM 


Two thousand American chemists gathered at Mil- 
waukee on Labor Day for their fall convention, at which 
the progress of a summer of research in the laboratories 
of the nation was described. Most important from the 
standpoint of every-day folks was perhaps the special 
session on the American Patent System, on September 6. 

Mention patents and most people think of either eccen- 
trie inventors or patent lawyers. But, with a bit of 
thought, it will be realized that whole sections of Amer- 
ican industry are built up on the seventeen-year period 
of monopoly which a patent grants to an inventor as the 
time in which he may exploit his discovery as best he ean. 
Basie idea behind this monopoly grant is that it is a 
reward for disclosing, publicly, the facts of the invention 
which otherwise might be kept secret and, hence, lost to 
the public. | 

If applied to a better mousetrap this basic idea is rela- 
tively simple. The inventor can manufacture the article 
himself if no one else will. But, in the case of elaborate 
inventions and particularly in the case of chemical inven- 
tions, the process is frequently not so simple. A dis- 
covery in a test tube, or in a laboratory, is in many cases 
a long way from large-scale commercial production. First 
a small-scale plant must be created. This ‘‘pilot’’ plant, 
as it is called, serves to iron out the countless kinks which 
often appear under the less rigidly controlled conditions 
of commercial operations. And finally launching of the 
large-scale commercial plant must be undertaken. Then, 
and only then, are many discoveries given to the public 
after years of effort and many hundreds of thousands 
of dollars’ investment in research and plants. 

Among the proposals for improvement in the present 
patent system are plans for a quicker granting of patents, 
less costly patent litigation, fewer infringement lawsuits 
and some solution to the ‘‘frozen’’ invention problems. 
Frozen inventions are those covered by patents taken out 
solely for future legal protection without any present 
idea of putting the discovery in use in the immediate 
future. It was against this practice that the proposal 
for the licensing of an invention after three years was 
aimed in the legislation still under consideration. 

Proposals regarding changes in the patent system touch 
the life of every one in the nation. Probably the leading 
news during the convention of the chemists will concern 
Hitler’s hijacking maneuvers in Europe, Japan’s jockey- 
ing in China and the scramble of the forces in Spain. 
But none of these touch the basic life of America as do 
discussions of the American patent system.—RoBErRT D. 
POTTER. 


THE CONVERSION OF COAL INTO 
PETROLEUM 


THE Pittsburgh plant of the U. 8. Bureau of Mines 
for converting coal into petroleum is now able to obtain 
from 70 to 75 per cent. yields of oil convertible to gaso- 
line, according to a report made to the American Chem- 


ical Society, by an eight-man research team of govern. 
ment scientists. 

Thus, potentially, the Pittsburgh area of the coal mining 
region could produce some 12,000,000,000 tons of oil tha 
could be made into gasoline if the time ever comes whe, 
it is needed. This estimate is based on the best anq 
latest caleulation of the amount of recoverable coal jy 
the Pittsburgh coal bed, which is placed at about 16, 
020,000,000 net tons. 

In a small, experimental plant at Pittsburgh, having 
a capacity of 100 pounds of coal a day, chemists of the 
U. S. Bureau of Mines are taking coal in the powder 
form, mixing it with heavy oil, squeezing it to pressures of 
over 3,000 pounds to the square inch and heating it t 
824 degrees Fahrenheit. Under the heat and pressur, 
extra hydrogen atoms are added to the coal molecules, 
Out of the treatment comes an oil suitable for conversion, 
into gasoline. This hydrogenation process, as it is 
known, was invented in 1915 by Dr. Friedrich Bergius, 
Nobel Prize-winning German chemist. It is said to have 
taken 13 years, working with 150 men and at a cost of 
about $6,000,000, to turn the initial laboratory discovery 
into a commercial process which would work on a large 
scale. 

Turning coal into oil is, for America, a process not 
now needed because of the plentiful supplies of petroleum 
available on this continent. But in Germany and in 
England—lacking oil within their boundaries—the proces 
is widely used. Dr. H. H. Storch, of the Bureau of Mines, 
in presenting the report, said that in Germany five huge 
plants are making 900,000 tons of gasoline a year ly 
coal hydrogenation. In England a single plant is turning 
out 150,000 tons of gasoline yearly in the same way. 

At Pittsburgh the Bureau of Mines is clearly looking 
to America’s future when the natural reserves of petro 
leum will have dwindled and science must turn to tle 
much larger reserves of coal to produce oil and gasoline 
By studying now the properties of American coal and its 
best hydrogenation treatment, preparations are beilg 
made for this distant day. 

The report on the percentage yields of coal from Pitts 
burgh seam coal was prepared by Dr. L. L. Hirst, C. 0. 
Hawk, R. L. Boyer, P. L. Golden, I. I. Pinkel, J. % 
Schaeffer, R. H. Kallenberger, in addition to Dr. H. 2 
Storch. 

The work at the Pittsburgh hydrogenation plant } 
directed by Drs. Hirst and Storch, under the gener 
supervision of Dr. A. C. Fieldner, chief of the technologt 
branch of the U. 8. Bureau of Mines, in Washington. 


SUBSTITUTE MOTOR FUELS IN EUROPE 
Fear of war is a basic reason behind the amazing 
growth of synthetic and substitute fuels for motor vehicles 
in Europe, according to a report made by Dr. Gusta 
Egloff, of Chicago, to the American Chemical Society: 
Fuels, not justifiable economically, are being ingenious! 
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applied to motor transport, behind the protection of 

direct monetary subsidy and excessive customs taxes 

placed on imported gasoline. For example, the tax per 
» gallon on imported gasoline is 51 cents in Italy and 36 
cents in Germany. 

Behind this protection have developed amazing tech- 
nical achievements which otherwise could not be placed 
in use on a commercial scale. In Europe, about a quarter 
of all motor vehicle transportation is accomplished with 
fuels of a substitute or synthetic variety at the price of 
hundreds of millions of dollars to consumers and govern- 
ments above that which American gasoline would cost. 

Gasoline made from coal and fuel gases from carbon 
monoxide are being widely used. Gas, generated from 
coal and wood on auto trucks, is used to run their engines. 
Aleohol made from vegetables is blended with straight 
gasoline in other cases. Scientists are even experimenting 
with motor cars which will operate on ammonia and 
acetylene. These substitute fuels seek to conserve the 
petroleum supplies against the day when war may come 
and gasoline supplies may be cut off. : 

Moreover, in the case of aleohol blend fuels there is 
an important but little-mentioned motive in keeping alco- 
hol plants working to full capacity in peacetime so that 
when war comes large amounts of this basic material will 
be available for use in making munitions. During 1937 

S the countries of Europe suffered monetary losses of over 
$100,000,000 by their subsidies on alcohol blended fuel 
alone. Behind such protection the European use of alco- 
hol blended gasoline rose rapidly from 59,000 metric tons 
in 1930 to 646,000 metrie tons in 1936. 

But in 1937, when war scares were gaining prominence, 
the use of the aleohol-gasoline blend declined to 510,000 
metric tons. This loss, according to Dr. Egloff, can not 
be attributed to beet crop failure in France and Italy, 
but rather to the diversion of alcoho! to other uses which 
probably are connected with increased activity in the 
munitions industries. 

Germany, Dr. Egloff states, is the principal user of 
compressed gases as fuel with some 25,000 vehicles using 
bottled gas in their engines. Depending on whether city 
gas, methane or propane-butane is used, the vehicles have 
to ‘‘regas’’ every 25, 85 and 225 miles, respectively. 
The cost of these three gases, compared on a gallon of 
gasoline basis, comes out to be 43, 41 and 61 cents, re- 
spectively. Gasoline, in Germany, sells for about 60 
cents a gallon. 

In Franee there are some 4,500 wood-burning vehicles, 
while Germany has 2,200 and Italy about the same. These 
machines burn wood, take the combustion gases and 
burn them in their motors. Wood is sold in packages of 
from 30 to 60 pounds, at many stations in Europe, for 
such vehicles. It is estimated that it takes 25 pounds of 
wood to yield the same number of miles of travel as can 
be secured on a gallon of gasoline. The cost is 16 cents. 
This is cheap contrasted with 60 cents a gallon for 
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THE USE OF HIGH-SPEED MOTION PIC- 
TURE PHOTOGRAPHS IN THE STUDY 
OF CHEMISTRY 


Hich-sPEED motion picture photography is revealing 
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new and little-understood facts about chemical happen- 
ings, it was reported at the opening sessions of the Amer- 
ican Chemical Society. The chemists opened their con- 
vention by going to the movies, but the movies showed 
something never seen before. And the ‘‘stars’’ of the 
show were tiny air bubbles rising through water. 

As shown in the motion pictures, taken by Dr. Gustavus 
J. Esselen, consulting chemist of Boston, the bubbles were 
not spherical as is ordinarily thought. When their for- 
mation and upward movement were shown at a speed of 
1,200 pictures a second, and their action slowed down 
80 times, it was found that, often, each air bubble con- 
tained tiny drops of water inside. These drops were in 
contant motion and bounced back and forth across the 
bubble and off its walls as if the latter were of rubber. 
The bouncing of the water drops inside an air bubble 
could be seen to create little waves in the bubble’s 
surface. 

The bubbling of gases through a liquid is a common- 
place phenomenon, but one which is of vital importance 
in the flotation of ores, the formation of soap lather in 
washing, the formation of gaseous emulsions and many 
other places in industrial processes. 

While the use of motion pictures to study the happen- 
ings in such processes is stilt so new that immediate 
changes in procedure are yet unrealized, it is believed 
that the use of high-speed photographs may bring changes. 


SULFANILAMIDE AS A PREVENTIVE OF 
GONORRHEA 


A HINT that sulfanilamide, a chemical remedy which 
has already proved successful in treating many cases of 
gonorrhea, may some day play a part as a preventive of 
the disease appeared in the report of Drs. Grant Morrow 
and George Packer Berry, of the University of Rochester 
School of Medicine and Dentistry, to the Society of Amer- 
ican Bacteriologists meeting in San Francisco. The use 
of sulfanilamide for prevention of gonorrhea was only 
hinted at and the Rochester scientists said nothing of 
such practical applicaticn of their research. They suc- 
ceeded, however, in growing gonorrhea germs on the 
chorio-allantoic membrane of the chick embryo. This 
is an achievement in itself. The study of gonorrhea and 
search for a cure have been hampered heretofore by lack 
of any animal other than the human which is susceptible 
to the infection. With the germs of the ailment growing 
on the living tissues of chick embryos, various remedies 
and possible preventives can now be tested. Drs. Morrow 
and Berry reported that when a bit of the drug was 
dropped on the embryo 24 hours before inoculation of 
the gonorrhea germs, no infection occurred. In other 
words, the drug prevented infection with gonorrhea germs. 
The drug ‘‘cured’’ the condition, eradicating the germs, 
in other embryos inoculated before the drug was given. 

Physicians have already found sulfanilamide useful in 
treating gonorrhea, and many spectacular cures have been 
reported. The reason for its success as a remedy now 
appears to be its ability to act somewhat as an antitoxin, 
inactivating the so-called toxin of gonorrhea germs. This 
inactivation of gonococeal toxin was reported by Drs. 
C. M. Carpenter, G. M. Barbour and P. L. Hawley, of the 
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University of Rochester School of Medicine and Den- 
tistry. ‘‘Toxin’’ prepared from gonorrhea germs iso- 
lated from the knee joint of a patient suffering with 
gonococcal arthritis was injected into 116 mice. All 
these mice died. Then some of the ‘‘toxin’’ was mixed 
with sulfanilamide. Of 295 mice given this mixture, 
only one fourth died. The others apparently were pro- 
tected by the antitoxie action of the sulfanilamide. 


SYNTHETIC “VACCINES” 


A REVOLUTION in disease prevention methods, which may 
make unnecessary in future the use of horses or other 
animals for vaccine preparation, appeared in reports to 
the Society of American Bacteriologists at San Francisco. 

Instead of shooting germs into horses, and using their 
blood for a source of disease-fighting substances for human 
protection, scientists of the future may be able to confer 
this protection by chemical means. One step in this 
direction is the preparation, apparently for the first time, 
of a synthetic ‘‘vaccine’’ which protects rabbits against 
pneumonia. This was reported by Dr. Walter F. Goebel, 
of the Hospital of the Rockefeller Institute for Medical 
Research. No human trials were reported, but these pre- 
sumably will be made after further animal studies. 

A similarly synthetic ‘‘vaccine,’’ this time against 
streptococci, which are the germ causes of scarlet fever, 
childbed fever and other dangerous ailments, was re- 
ported by Professor Stuart Mudd, of the University of 
Pennsylvania. This new type of vaccine was prepared 
by Drs. M. G. Sevag and D. B. Lackman, of the Uni- 
versity of Pennsylvania. 

These synthetic ‘‘vaccines,’’ which technically should 
be called antigens, are chemicals. Ordinarily the germs 
produce such chemicals, and the body fights them off by 
producing other substances called antibodies. Dr. Goebel 
succeeded in preparing chemicals without benefit of the 
germs which call up the pneumonia antibodies just as 
the germ chemicals do. Drs. Sevag and Lackman ob- 
tained the chemicals from the streptococci or germs them- 
selves. Such chemicals have been obtained from strepto- 
cocci before, but never before in a state in which the 
chemicals had any practical, disease-protecting possi- 
bilities. 

Another new pneumonia vaccine was reported by Drs. 
René J. Dubos, also from the Hospital of the Rockefeller 
Institute. This was prepared from pneumonia germs 
that had lost their disease-producing ability. Small 
amounts of this vaccine protect mice against one type of 
pneumonia only, but larger amounts give protection 
against others of the 32 types of pneumonia. No human 
trials were reported. 


ITEMS 

ANCIENT Americans who lived in Oregon caves and were 
harrassed by volcanic eruptions long ago have been dis- 
covered by a joint expedition of the University of Oregon 
and the Carnegie Institution of Washington. Some of 
these cave dwellers who suffered from an American Pom- 
peii lived more than 10,000 years ago, which lend’ new 
evidence to the argument over antiquity of mankind in 
the New World. When these caves first were homes, 
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this continent was recovering from the retreat of the 
last great ice sheet. Some believe the first inhabitay, 
of America may have come during the Glacial Period: 
others hold out for a much later discovery of Americ, 
by Asiatic Columbuses. Layers of pumice above map, 
made articles tell the story of ancient cave life interrupted 
by the voleano. Professor L. 8S. Cressman, of the yj. 
versity of Oregon, who led the expedition, states that jy 
one cave near Fort Rock an eruption evidently cangeg 
hot pumice to fall from the air, setting fire to straw anq 
inflammable objects in the cave. In this cave, he foun 
over 75 sandals made of shredded sage-brush bark, ,j 


charred. The disaster occurred between one and thre § 


thousand years ago. 


AN Ice Age in the Twentieth Century: that is what the 
Alaska glacier field just discovered by the Harvard jj. 
versity-National Geographic Society Expedition turns out 
to be. It is the largest non-polar cap on earth—a latter 
day piece of the Pleistocene. It stretches over a distancg 
of 235 miles, or as far as from Washington to New York, 
It has never been seen before because it is cupped in 4 
vast nest of mountains which include some of the loftiest 
and most difficult peaks in North America. Only the 
coming of age of the airplane as an instrument of ex. 
ploration has made its discovery possible. 


THE Northern Lights do not cause the rustling or swish 
ing sounds frequently attributed to them, according to Dr, 
A. 8. Eve, of McGill University, in a new publication of 
the Smithsonian Institution. It is physically impossible 
for them to make sound, he explains, because the 60-mile 
high atmosphere where they surge and flare is so rare a 
to be a fairly high vacuum, and sounds can not exist or 
travel in a vacuum. The noises heard and reported by 
many aurora observers, Dr. Eve suggests, are more proba 
bly due to electrical disturbances such as brush discharges 
occurring on the earth’s surface near the observers, who 
fail to notice them because the Northern Lights are absorb 
ing all their attention. 


Out of great tubes of glass, longer than the width of 
five city lots, quantities of heavy nitrogen isotope whith 
are sufficient to supply many of the nation’s laboratories 
with this hitherto rare gas, are being produced at Colum 
bia University, under the direction of Professor Haroll 
C. Urey their discoverer. Dr. Harry G. Thode has de 
signed the new ‘‘factory’’ for the heavy nitrogen isotope 
The device consists of 170 feet of glass column housed 1 
three sections in the chemistry laboratory. Starting the 
gas containing heavy nitrogen only to the concentrativl 
of four tenths of one per cent., about two grams of heav! 
nitrogen having a concentration of over 70 per cent. ¢a 
by produced in 24 hours. This recovery is equivalent 
about three quarts of heavy water a day. Physicists and 
chemists in many laboratories now will be able to extend 
greatly their research on the structure of atoms and mole 
cules. The same equipment can be used to concentralé 
the heavy sulphur isotope of mass 34 and the heavy carbo! 
isotope of mass 13. 
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KARCITE SINKS 


ARE FREE FROM DISTORTION 
INERT TO SOLVENTS 


LaMotte Blood Sugar Outtit 


for rapid estimation of 
blood sugar in deter- 
mining sugar tolerance. 
Uses only a few drops of 
finger blood. Permits 
tests at close intervals. 
Invaluable for infant 
cases. Accurate to 10 
mg. of sugar per 100 cc, 
of blood. 

Direct result in 20 minutes without calculations $24.00, 
f. o. b. Baltimore, Md. 

Similar outfits for Urea, Icterus Index, Calcium-Phosphorus, 
etc. Send for information. No obligation. 


LaMotte Chemical Products Company 


418 Light Street Baltimore, Md. 


Specify Karcite Molded Ce- 
ramic Sinks on all orders be- 
cause they give you these out- 
standing advantages— 

@ Molded in one piece from 
carbon-impregnated ma- 
terial @ Will not crack or 
break under ordinary 
weights or thermal shocks 
eFree from distortion, in- 
ert to solvents @ Do not 
chip easily, resist abra- 
sions, are lighter, stronger, 
easier to clean @® They are 
hard, dense and virtually ZERO TO EIGHTY 


-absorbent. 
By Dr. E. F. NortHrup 


Developed at MELLON INSTITUTE—made An exciting tale of an imaginary trip around the 


moon, based on scientific facts, and written by an 


| Available to Laboratories by KEW AUNEE eminent inventor of the Ajax-Northrup High Fre- 
Write for catalog and prices on Karcite Sinks today. Get full Illustrated $3.00 


details about this wonderful new ceramic, gray-black sink with the 
smooth dull gloss finish. 39 designs now available from stock. 
Distributed by most leading laboratory furniture manufacturers. 


CERAMICS Cr USED Electrocardiografs 
LABORATORY FURNITURE EXPERTS - Einthoven type, suitable for laboratory, experimental 


DIVISION or research work. Table and “portable’ models; 


battery operated, mechanical camera. Complete with 
C. G. CAMPBELL, Pres. and Gen. Mgr. all standard accessories, including string and carrier. 


Karcite Sink 
No. 8-675 


301 Lincoln 8t., Kewaunee, Wis. Priced low ($200 up) to reduce stock. Write for illus- 
trated price list S-2. 
East B h: M 
tastern Branch: 220 E. 42nd 8t., New York, N. Y. SANBORN COMPANY, 


Mid-West Office: 1 Mad 
= Evanston, Ti 39 Osborn Street, Cambridge, Mass. 
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amu Representatives in Principal Cities 


Sixth Edition—Now Ready 


American Men Science 


A BIOGRAPHICAL DIRECTORY 


EDITED BY J. McKEEN CATTELL AND JAQUES CATTELL 


The first edition of this BlogRapHicaL DirEcTORY OF AMERICAN MEN OF SCIENCE was published in 
1906, the second edition in 1910, the third edition in 1921, the fourth edition in 1927 and the fifth in 1933. 
The present edition contains the records of about 28,000 living men of science, as compared with about 4,000 
in the first edition. No single book of reference can cover the whole of North America and all lines of 
activity; it therefore becomes necessary to prepare special works. This volume, devoted to the men of 
science, sets standards in its treatment of a group on which the material prosperity and intellectual leadership 
of the country depend. 


The book contains viii + 1608 pages. It has been edited with great care and is believed to be as complete 


and accurate as any work of the character. It is well printed by The Science Press Printing Company; the 
high standards of the typography and binding of the book are representative of its contents. 


Price: Twelve Dollars, net, postage paid 
THE SCIENCE PRESS 
LANCASTER, PA.—GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HEAVY OXYGEN ATOMS USED AS 
TRACERS IN REACTIONS 

On a shelf in the chemistry department of Columbia 
University sits a small bottle, in whose contents lies much 
of the hope of science to produce, some day, many of the 
indispensable organic chemicals of the human body—like 
the vitamins and the hormones—which have profound 
effects on life. Columbia’s little bottle contains no 
‘*Elixir of Life.’’ But it does contain a special kind of 
heavy oxygen which is now being used as a tracer, to 
follow through complex organic chemical reactions. Now 
applied in the study of simple reactions and providing 
chemists with exact knowledge of how organic chemical 
molecules are made up, the heavy isotopic form of oxygen 
should, in the future, be applied to more complex mole- 
cules and aid chemistry eventually to create synthetic 
sources of vitamins, hormones and other growth-determin- 
ing compounds. 

Professor Harold C. Urey, 1934 Nobel laureate in chem- 
istry, reported the increasing use of heavy oxygen atoms 
as tags or tracers in a variety of organic chemical reac- 
tions never before completely understood by chemists. 
In his report to the meeting of the American Chemical 
Society at Milwaukee, Dr. Urey, with Dr. Irving Roberts, 
pointed out that prior to the recent use of heavy oxygen 
as a means of tracing reactions, there were only about a 
half-dozen organic reactions completely understood, out 
of the hundreds which chemists can produce. 

To this small stock of exact knowledge, scientists have 
now added five compounds whose reactions are under- 
stood. Thus in one spurt, in research that has been con- 
ducted at Columbia University, the University of Chicago 
and Manchester University in England, chemistry has 
almost doubled its stock of exact knowledge of how various 
atoms in simple molecules are put together. 

But this, gratifying as it is, is only a beginning. 
When Columbia’s 200 eubie centimeters of heavy oxygen 
has been increased, other workers can be supplied with 
the oxygen tracer atoms, and scores of investigators can 
start on other trails leading to more knowledge. 


THE SYNTHESIS OF PORPHYRINS 


A NEW research step on the road that may eventually 
lead to a synthesis of chlorophyll—the light-sensitive 
chemical which enables plants to convert light energy, 
water and soil foods into their body structure—was an- 
nounced at the meeting of the American Chemical So- 
ciety. Dr. Paul Rothemund, of Antioch College, and 
Amel Menotti, of the Ohio State University, described 
new advances in the creation, in the laboratory, of chem- 
icals known as porphyrins, which are exceedingly light- 
sensitive. Such porphyrins can be obtained by the chem- 
ical degradation of nature’s two most important color 
pigments—the green of plants and the red of blood— 
or they may be made synthetically, as in the researches of 
Professor Rothemund and Mr. Menotti. 

If the naturally derived porphyrins are injected into 


the blood system of experimental animals they becon, 
extremely sensitive to light and can live normally 
in darkness or dim light. The new findings, now reported 
describe the preparation of derivatives on the synthe 
porphyrins which have a much greater effect than 4, 
natural porphyrins in making animals light-sensitive, ‘}, 


is hoped that the energetic evaluation of the experimen § 


will contribute to a better understanding of the proces 
of photosynthesis and assimilation of carbon, the moy 
important chemical reaction on earth.’’ 

The experiments, in which the porphyrins were injecte 
into animals, have interest because parallels exist jy 
nature of this photosensitive effect. Animals eating lary 
amounts of buckwheat become sensitive to light. Westen 
sheep grazing on certain plants in Nevada, Utah anj 
Idaho succumb to an acute illness, known as ‘‘ big head,” 
whose symptoms include porphyrin photosensitization— 
RoBErT D. Porter. 


DISCOVERY OF A GIANT DOUBLE STAR 

A TREMENDOUS double star whose two component 
periodically eclipse each other was added to the catalog 
of the wonders of the heavens by Dr. Sergei Gaposebkir, 
of the Harvard Observatory, in a report to the America 
Astronomical Society meeting in Ann Arbor. 

The star, located in the constellation Scorpio, has, of 
course, been known before, and while astronomers sw 


- pected its great size, it had not been proved; nor was tt 


known to be a double star until Dr. Gaposchkin detectel 
this fact through intensive spectrographic studies. 

The star is very hot, with a temperature somewher 
between 15,000 and 20,000 degrees Centigrade. It ha 
an average brightness magnitude of about 6.5. Thi 
varies by about a half a magnitude as the two par 
rotate about each other during its 12-day period. Dr 
Gaposchkin has made no estimate of its size beyond tle 
fact that it is massive and is probably among thie larges 
stars of its type yet found. Investigation, which is stil 
in progress, has centered about the study of more than 1) 
photographs of the star, going back as far as 1910. I 
has also been studied by Mount Wilson observers, wi) 
were among the first to suspect its size and importance. 

Dr. Gaposchkin’s wife, Dr. Cecelia Payne Gaposchkia 
reported to the conference on the progress of an intensi® 
study she has been conducting of brigit variable sta’ 
The investigation, covering stars as faint as the 10th mag 
nitude, during the past half century, is expected to 
very important for statistical purposes. 


A NEW METHOD FOR TRACKING METEOS 

VIBRATION of the motor that drives the shutter 0 
camera used for photographing meteors traveling throug! 
the atmosphere has led accidentally to a new method fr 
tracing the paths of the night-time visitors, as report 
to the American Astronomical Society. The method, ® 
pected to constitute a valuable check on current means“ 
investigation, was discovered accidentally by Dr. Fi 
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L. Whipple, of the Harvard Observatory, during routine 
sky patrols. The studies were being made by the usual 


method of photographing the sky through a motor-driven 


Shutter which breaks the trail of a meteor 20 times a 


second, to reveal clues to its angular velocity. 

On one meteor trail, that of an object about 60 miles 
away, the photographie plate revealed a wiggle, or side- 
sway, of about 20 feet. This raised the question as to 


f «hether a meteor moves in a straight line or swings from 


me ‘ie toes of one or more feet. 


side to side, and Dr. Whipple measured other trails 
snapped with this apparatus to answer it. He found 
that practically all the trails had wiggles, but not in the 
same pattern. Then, examining the trails of meteors 
snapped without the motor-driven apparatus, he found 
there were no wiggles at all. 

The solution, he discovered, was that the motor which 
drives the shutters shakes the entire camera mounting. 
The fact that this vibration is at the rate of about 16 
times a second makes it act like the shutters, and thus 
affords an independent means of studying the phenomena. 
Dr. Whipple estimates that the accuracy of the new 
method is to within 5 to 10 per cent. Thus it is not as 
precise as the shutter method, but it is far better than any 
other. 


“SLEEPING SICKNESS” IN THE MIDDLE 
WEST 

FARMERS in middle western states are anxiously waiting 
for the first fall frost in the hope that, by killing mos- 
quitoes and flies, it will check further spread of the 
‘sleeping sickness’’ epidemic which has been taking heavy 
toll of horses. 

While existing to some degree in thirty states, the dis- 
ease, technically termed ‘‘ equine encephalomyelitis,’’ has 
been especially prevalent in Minnesota, Wisconsin and 
lowa the past summer. Lately it has been working east- 
ward; it has appeared in northern Illinois and a few cases 
were recently reported in Indiana. 

As described by Wayne Dinsmore, secretary of the 


m Horse and Mule Association of Chicago, symptoms of 


equine sleeping sickness include ‘‘ dullness, sluggishness, 
drowsiness and a tendency of the eyes to close.’’ The 
animal is unable to control leg movements, he said. Front 
feet may cross each other or hind feet may not travel in 
the direction the animal is moving. The horse will blun- 
der over familiar obstacles as though blind or may drag 
It often acts as though 
it were about to sit down, carrying most of its weight on 
hind legs. Some subsequently go blind or become ‘‘dum- 
mies’? and are of little use thereafter. 

Mr. Dinsmore stated that ‘‘the disease is seasonal; it 
is known to be carried by at least five species of mos- 
quitoes and also, probably, by biting flies, but by no 
other means, so far as known. No one knows the origin 
of the trouble. It does not exist in foreign lands, but 
Rockefeller Institute investigators have suggested that 
tmay possibly be brought in by birds migrating from the 
topics up along the air trails over the Atlantie coast 
ad the Mississippi River. These birds are bitten by 


mosquitoes which may pick up the sleeping sickness or- 
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ganism in the birds’ blood and then transmit it to the 
horses. There is no cause for panic, however. Although 
serious, the epidemic is overrated in popular estimation. 
The horse and mule population of America is around 
16,000,000, so the 33,000 animals lost last year are only 
a small proportion of the whole. With the approach of 
cold weather the mosquitoes will lay off and the situation 
will get back to normal.’’ 


FOSSIL ANTHROPOID SKULL FOUND IN 
SOUTH AFRICA 

THE story of how four of ‘‘the most valuable teeth in 
the world’’ were carried about in a schoolboy’s trouser 
pocket is told by Dr. Robert Broom, of the Transvaal 
Museum, Pretoria, South Africa, in Nature, in describing 
the discovery of remains of a previously unknown form 
of fossil anthropoid ape. In certain features this fossil 
ape is closer to man than any anthropoid ape, whether 
extinct or still in existence, known from any part of the 
world. 

The discovery was made by a schoolboy, Gert Ter- 
blanche, who knocked part of a fossil skull and jaw out 
of an outcrop of fossil-bearing limestone deposit near the 
top of a hill at Kromdraai, about two miles from the 
Sterkfontein cave where Dr. Robert Broom made his 
previous discovery of a fossil anthropoid skull. The boy 
gave away part of the palate with one molar tooth stiil 
attached. This came into the possession of Dr. Broom, 
who, recognizing that it belonged to a new type of anthro- 
poid, found the boy, with four teeth still in his pos- 
session, and with his help extracted further fragments of 
the skull from the deposits. 

Dr. Broom now has the nearly perfect palate with most 
of the teeth, practically the whole of the left side of the 
lower part of the skull and the greater part of the right 
side of the lower jaw. Nearly the complete dentition is 
now known, as it has been possible to reconstruct missing 
teeth from the impressions in the matrix. 

The remains are those of a large ape, larger than the 
male chimpanzee and nearly as large as the female gorilla; 
but the parts of the skull which have been found show 
that it resembled neither chimpanzee nor gorilla. These 
include part of the cheek bone, and show how the jaw was 
articulated to the skull. Except that they are much larger, 
their form and relation one to another differ from that 
found in the ape and are almost exactly as in man. 

No fossil ape has ever been found which is so nearly 
in line with man. The disposition of the teeth and arch 
of the jaw is more like that of man than of the anthro- 
poids; while the canine teeth, which are large in the apes, 
are relatively small and very human in shape. In several 
other details the teeth bear a remarkable resemblance to 
the human. 

Further, from the relation of the bones of the skull one 
to another as compared with that found in the chimpanzee 
and the gorilla, Dr. Broom is able to deduce that this an- 
thropoid walked somewhat more erectly than the living 
anthropoids. 

From the fossilized remains of the animals found in the 
deposit, Dr. Broom concludes that this anthropoid, to 
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which he proposes to give the name Paranthropus robustus, 
to suggest its close relation to man, belongs to the period 
of the Middle Pleistocene, whereas the Taungs skull, 


Australopithecus africanus, discovered by Professor Ray- 


mond Dart in 1925, belongs to the earlier period of the 
Lower Pleistocene, and the Sterkfontein skull, discovered 
by Dr. Broom himself, belongs to the Upper Pleistocene. 

Some further teeth and a part of the front of a young 
male jaw belonging to the Sterkfontein type of anthropoid 
have also been found recently by Dr. Broom. On this new 
evidence he concludes that the Sterkfontein skull is even 
closer in its resemblance to man than he had previously 
thought. He therefore proposes to alter its name ac- 
cordingly to Plesianthropus transvaalensis. 

From these three important discoveries—the Taungs 
skull found in 1925 by Professor Dart, the Sterkfontein 
skull, of which the first fragments were found by Dr. 
Broom in 1936, and the Kromdraai skull, of which the dis- 
covery in 1938 is now announced—it is evident that there 
survived in South Africa so late as Pleistocene times a 
number of large-brained anthropoid apes which in certain 
details of their structure and especially in their teeth 
came close to man—all of them, in fact, resembling man 
more closely than do either chimpanzee or gorilla. 

As Sir Arthur Keith has pointed out, they are too late 
in time to come into the direct line of succession which 
leads up to man; but they indicate the lines upon which 
the earlier forms of anthropoid apes, from which they 
themselves were descended, must have been modified in 
the growth of the human tree.—E. N. FALLAIZE. 


ITEMS 

FERNS and trees of a ‘‘ Lost Eden’’ in South America, 
studied by Professor Edward W. Berry, of the Johns 
Hopkins University, have yielded a list of 92 species 
hitherto unknown to science, according to a report made 
to the Geological Society of America. The plant remains 
were found buried in volcanic ash in the province of Pata- 
gonia, Argentina, where they were overwhelmed by tre- 
mendous eruptions dated by Professor Berry as during 
Miocene times, between 20 and 25 million years ago. 
Whole plants, twigs and scores of leaf specimens were 
earefully dug out and examined by Professor Berry. 
Large fern plants, closely related to the ferns of North 
America, were unearthed, and also twigs and leaves of 
the ginkgo. Coniferous trees are also represented. In 
general, the new-found fossil flora is strikingly American. 
Fourteen of the genera are known only from South 
America, while 26 are confined to the Western Hemisphere 
and are nearly all equatorial America. 


THE first case of tick paralysis reported in the eastern 
United States, so far as is known, is described by Dr. J. 
Heyward Gibbes, of Columbia, 8. C., in the current issue 
of the Journal of the American Medical Association. 
Tick paralysis is not to be confused with Rocky Mountain 
spotted fever, although both ailments may end fatally, 
both follow tick bites and both were first found in a small 
area in the Northwest. Tick paralysis is an ascending 


type of paralysis, attacking the lower part of the body 


first and moving upward. It sometimes results in death 
from involvement of nervous tissue at the base of the 
brain. Reports of cases from Washington, Wyoming 
Montana and British Columbia have previously shoy, 
that the condition promptly disappears when the feeding 
tick is found and removed. 


A NEw device which, by determining the direction froy 
which an approaching airplane’s radio transmitter 
sending signals, enables airplane dispatchers to knoy 
the direction of approach of incoming planes even though 
weather conditions may make the planes invisible ha 
been developed at the Bell Telephone Laboratories. }). 
tended as an additional safeguard for private and coy. 
mercial radio-equipped aircraft, the device locates a tiny 
green light speck on a frosted glass screen in accordanes 
with the direction from which the plane is coming. Th 
points of the compass are marked around the screen’ 
edge. The system provides for indication on any |\ 
wave-lengths which may be selected remotely. As each 
pilot talks to the control tower at his destination, the 
spot of light waves moves instantly to its correct position 
on the screen of a cathode ray tube. A pick-up antenn 


of special design is employed; this may be situated at any § 


remote point. A single telephone line connects antenm 


and dispatcher. 


ACCORDING to Chemical and Metallurgical Engineering, 
a new building material said to have remarkable insula- 
ing qualities has been prepared from pickling liquor, th: 
acid-containing waste material produced at the rate of 
2,000 tons a day by the nation’s steel mills. The proces 
for its manufacture, invented by H. Seymour Colton, of 
Cleveland, is stated to be simple and the amount of 
capital required is small. Its importance lies in the fact 
that disposition of the pickling liquor, which results from 
treatment of steel with sulphuric acid, has been a difficult 
problem. A cause of stream pollution, its disposal into 
creeks and rivers is prohibited in several states and wil 
be prohibited by a proposed federal law against stream 
pollution. It kills fish life and has also a corrosive ef: 
fect on any metal in the stream. Called ‘‘ferron,’’ the 
new material is largely a coprecipitated iron oxide ani 


calcium sulphate. At one stage in its manufacture it J 


plastic and can be molded into any desired shape. fe 
sembling wood in many respects, it is said to be fire-proof, 
termite-proof and water-proof. 


A NEW voluntary standard for marking gold jewel 
that provides that every quality mark shall be accom 
panied by a registered trade mark to fix responsibilit) 
has been issued by the National Bureau of Standards i! 
cooperation with jewelry trade associations. Formulated 
at public hearings at which the tolerances of the Nation! 
Stamping Act of 1906 were scored as being too ‘‘liberal” 
and as allowing some manufacturers to take advantag 
of the marking allowances of the law to sell below grate 
goods, the standard goes into effect on new production 
November 25. Ten-karat gold is the minimum on whit! 
a quality mark should be permitted, it was decided at the 
hearings. 
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Harnwell—PRINCIPLES OF ELECTRICITY AND 
ELECTROMAGNETISM 


By GAYLorD P. HARNWELL, University of Pennsylvania. International Series in Physics. 614 
pages,6x9. $5.00 


A thoroughly modern text designed for advanced undergraduate or graduate instruction in electricity 
and magnetism. The emphasis is upon the experimental and scientific rather than the mathematical 
or engineering aspects of the subject. Vector notation is used and a unification is achieved by the 
consistent use of absolute practical units and the electromagnetic approach to magnetism. 


Groggins—UNIT PROCESSES IN ORGANIC SYNTHESIS. 
New second edition. 


Edited by P. H. Groaartns, U. S. Department of Agriculture. Chemical Engineering Series. 
740 pages, 6x9. $6.00 


As before, this textbook presents in a systematic manner the principles and problems of the more im- 
portant and well-defined reactions in organic synthesis as they are found in actual practice. Every 
chapter has been revised and brought into line with current developments. 


Maximov-PLANT PHYSIOLOGY. New second edition. 


By N. A. Maxrmov, University of Saratov, U.'S.S.R. Edited by R. B. Harvey, University of 
Minnesota, and A. E. Murneek, University of Missouri. McGraw-Hill Publications in the 
Botanical Sciences. 505 pages, 6x9. $4.50 


This well-known book has been completely rearranged, revised, and brought up to date. Much new 
material has been added. The present text is not merely a translation, but a new book based on a 
translation of the fifth Russian edition. 


Alln—AN INTRODUCTION TO AMERICAN FORESTRY 


By Suirtey W. ALLEN, University of Michigan. American Forestry Series. 393 pages, 
6x9. $3.50 


This general text for beginning classes offers a clear, accurate, readable, and well-illustrated treat- 
ment of forests and how they are made to sustain their services to mankind. Recent developments 
and examples of practice, both public and private, are emphasized, and particular attention is given 
to forest protection, policy, and administration. The approach is new in its integration of the sci- 
entific, technological, industrial, and social aspects of the forest. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HYDROGEN AND OXYGEN GASES FOUND 
IN THE MILKY WAY 


A GLOWING mass of hydrogen and oxygen gases, hitherto 
undiscovered, envelops large portions of the Milky Way, 
Drs. Otto Struve and C. T. Elvey, of the University of 
Chicago’s Yerkes Observatory, reported to the American 
Astronomical Society meeting at Ann Arbor. 

These luminous nebulosities, in the constellations of 
Cygnus and Cepheus, are too faint to be recorded on direct 
photographs. They were found with the new 150-foot 
nebular spectrograph of the McDonald Observatory of 
the University of Texas in the Davis Mountains. Their 
existence could only be proved by means of spectrograms 
photographically sensitive to the light of the parts of the 
spectrum known as the hydrogen line alpha and the for- 
bidden oxygen line 3727. 

To an astronomer who could observe our vast Milky 
Way galaxy from some object far outside it, the spectrum 
of our galaxy as a whole would have an appearance dif- 
ferent from what astronomers supposed it would before 
the discovery by Drs. Struve and Elvey. It would reveal 
‘ta fairly strong emission spectrum superimposed over 
the integrated spectrum of all the stars.’’ The newly 
discovered great ‘‘clouds’’ do not shine by their own 
light, but they appear to derive the required energy of 
their fluorescence from the general field of stellar radia- 
tion in the Milky Way star clouds. They differ from 
brighter nebulosities in that they are not concentrated 
toward individual stars. 

Drs. Struve and Elvey consider it probable that many 
other portions of the Milky Way are covered by similar 
gaseous ‘‘clouds,’’ but an investigation of a region in 
Canis Major shows practically no trace of nebular emis- 
sion. The emission decreases very rapidly away from 
the Milky Way and at galactic latitudes of 10 or 20 de- 
grees no emission is found. 

A new theory of a circular motion of stars ‘‘stream- 
ing’’ at high speeds in our galaxy was presented by 
Dr. 8. Chandrasekhar, of the Yerkes Observatory. Dr. 
Chandrasekhar’s theory visualizes our near-by stars, 
among them the sun, swinging nearly circular orbits about 
the center of the galaxy. If the near-by stars are taken 
as a group, the individual stars seem to be moving at 
random, with equal numbers of stars moving in opposite 
directions. But there is a maximum mean speed of the 
order of 15 kilometers per second (9 miles per second) 
in one direction. As a whole, however, this group has 
a nearly circular motion about the distant galactic center, 
a velocity of about 300 kilometers per second (185 miles 
per second). The theory explains the dispersion of veloci- 
ties with respect to the center of the local star group as 
due to the deviations of the actual orbits from a true 
circular orbit. 


MATHEMATICAL EQUATIONS FOR USE IN 
FLIGHTS IN STRATOSPHERE 

WirTH pencil and paper John Sweer, expert of the U. 8. 

Naval Research Laboratory, has completed computations 


which will aid future stratosphere fliers traveling aboy, 
50,000-foot altitudes. 

Mr. Sweer’s calculations involve the bending exper}. 
enced by a ray of light as it passes through the earth 
atmosphere. This refraction, as it is called, must }p 
determined and corrected for in all aerial navigatig, 
where ‘‘sights’’ are taken on the horizon and on a stg 
to determine the latter’s angular altitude. 

Using a more general formula than previously en. 
ployed, Mr. Sweer gives methods for computing the ¢. 
rections for any altitude. In an interview he explainej 
that actually 100,000 feet is about the limit at which aeria| 
navigators will need to worry about the bending. Above 
100,000 feet the atmosphere is so rarefied that further 
increase in altitude does not increase the amount of beni. 
ing of the light rays. 

The corrections which must be applied even at alti. 


tudes of 30,000 feet are quite large and amount, for this & 


height, to 27 minutes of are. Instrumental errors of 1 
good sextant, by comparison, are only a half minute of 
are. Mr. Sweer points out that the large corrections must 
be subtracted from the observations, for the star on which 
the sight is taken is really lower than it appears to be. 
The corrections overcome the fact that the earth appears 
to be flatter than it really is, when observed from great 
heights. 

In 1919 a British scientist, A. R. McLeod, published 
corrections for altitudes of 50,000 feet. The new work 
of Mr. Sweer uses a more general formula and extends 
the correction range to 100,000 feet and above. His re 
port appears in the Journal of the Optical Society of 
America, published recently. 


A NEW FORM OF CRYSTAL 

AN accidental discovery in a research laboratory at 
Pittsburgh has led to the discovery of a new erystalline 
state of boric oxide which promises to change certail 
commercial glass manufacturing methods. 

Leon McCulloch, research engineer of the Westing 
house Electric and Manufacturing Company, recentl} 
fused some boric acid in a tin can in an oven, trying t0 
keep the mixture liquid so that it could be used to im 
pregnate electrical coils and insulate them. But the 
mixture turned white and milky and ther pasty. Finally 
it turned stonelike and about as hard as Portland cemelt. 

Such a mass was useless for insulation purposes, bil 
Mr. McCulloch began to study its properties. On weigh 
ing, it was found to have a specifie gravity one thirl 
greater than the comparable borie oxide glass. Moreovel, 
its crystal structure was revealed by a definite meltiif 
point and by x-ray studies. In contrast, its relative bort 
oxide glass has no fixed melting point and does not exhibit 
a characteristic crystalline x-ray spectrum. What hap 
pened, it now appears, is that the tin can and the bd 
oven changed the boric acid to a crystalline state jus 
as flavored sugar syrup changes to fudge on boiling. 

Borie oxide glass plays an important chemica! and 
industrial réle because of its high resistance to heat shock 
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. CARREL AND LINDBERGH present to biologists and physicians a new method that renders possible the cultivation 

in vitro of entire organs and anatomical regions extirpated from animals or human beings. The range of its appli- 

" cation extends from anatomy, embryology, physiology, and especially endocrinology, to biological chemistry, phar- 
macology and pathology. This clearly expressed and complete account of one of the most important scientific 

; advances of our day should be in every scientist’s bookshelf. Illustrated, $4.50 

Downey (EDITOR) 

ed 

; HANDBOOK OF HEMATOLOGY 

ve This monumental four-volume work by thirty-eight of the world’s outstanding authorities fills the need for a 

- comprehensive definitive treatise on the blood. Illustrations, so important in this field, have not been spared, 

‘ fifteen hundred being included with fifty superb color plates. Because of its wide scope, appealing to patholo- 

. gists, anatomists, zoologists, physiologists, histologists and immunologists as well as all medical clinicians, the HAND- 
BOOK OF HEMATOLOGY should be available in all scientific libraries. A fully descriptive sixteen page booklet will be 

ti: sent free on request to those seriously interested in the work. Four volumes, profusely illustrated, $85.00 

7 McClung (EDITOR) 

: MICROSCOPICAL TECHNIQUE 

, Designed for workers in both plant and animal tissue, the second edition of this book is an essential part of every 

ic laboratory’s equipment and an ideal text for courses in the subject. Among the new material presented in the 

be. new expanded edition are directions for free hand manipulation of living material, methods for staining boutons 

ars terminaux, an account of the fused quartz method of illuminating living structure, a description of fluorescent 

oat microscopy and so on. The book has been written by thirty-four distinguished authorities and edited by C. E. 
McCLUNG, Professor of Zoology, University of Pennsylvania. Waterproof binding, illustrated, $8.00 

ned Parker 

ork 

Ci METHODS OF TISSUE CULTURE 

Te Here is the first comprehensive, authoritative guide to the techniques, procedures and applications of tissue culture. 

of It contains a description of basic procedures developed and used in Carrel’s laboratory at the Rockefeller Institute 
as well as an extensive review of the literature and examples of how the method may be used to advantage in almost 
every field of experimental biology as well as the study of tumors and viruses. The author’s qualifications for pre- 
senting the material are unique, for, aside from his own contributions to the subject, he has spent three years in 
Harrison’s laboratory at Yale, two years with Fischer in Berlin and eight years with Carrel in New York. Besides 

at its usefulness as a practical manual the logical presentation of the material makes it till the need for a laboratory 

‘ine textbook in the subject. With a foreword by ALExIs CARREL. Illustrated, $5.00 

Gesell 

tly From the well-known Yale Clinic of Child Development comes this unique study by ARNOLD GESELL and his asso- 

y M0 ciates of 84 carefully selected individuals observed from infancy through adolescence. Refreshingly different from 

im the usual case reports the aim here is to present objective and demonstrable tokens of human growth which can be 

the normatively appraised as a contribution to a diagnostic understanding of the mental growth process. Some of the 

ally topics covered are normal, retarded and accelerated mental development, physical asymmetry, glandular and nutri- 

tional factors in mental growth, twinship, foster care and adoption. The book will be of immediate practical 

ent interest to a wide audience of psychologists, child guidance workers, endocrinologists, neurologists, psychiatrists and 

but others. Published soon, probable price $3.75 
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The new discovery, it is claimed, should prove helpful 
in commercial glass manufacture, perhaps supplanting 
boric oxide glass in a number of processes. 

The accidental discovery, made in an age when modern 
research is planned to the last detail, is reminiscent of 
Goodyear’s classic discovery of vulcanization by the drop- 
ping of rubber and sulfur on a hot stove. 


HEALTH INSURANCE 


THe American Medical Association’s house of dele- 
gates will oppose the National Health Conference’s plan 
for adding health insurance to social security—if it fol- 
lows action taken three years ago. In 1935 the doctors’ 
parliament was called into extraordinary session and 
opposed the social security suggestions thereafter enacted 
into federal law. 

On September 16 it convened to formulate authoritative 
medical opinion on the Federal Government committee’s 
plan for nation-wide health promotion. Included in this 
plan is a recommendation of a sickness insurance scheme 
on a nation-wide basis to be supported either by general 
taxation or special tax assessments, specific insurance 
contributions from potential beneficiaries, or both. It 
is a new phase of social security. 

In 1935 the American Medical Association reaffirmed 
‘“its opposition to all forms of compulsory sickness in- 
surance whether administered by the Federal Government, 
the governments of the individual states or by any in- 
dustry, community or similar body.’’ At the 1935 meet- 
ing on social security, the association encouraged ‘‘ local 
medical organizations to establish plans for the provision 
of adequate medical service for all of the people, adjusted 
to present economic conditions, by voluntary budgeting 
to meet the costs of illness.’’ 

It also recognized ‘‘the necessity under conditions of 
emergency for federal aid in meeting basic needs of the 
indigent.’’ This suggests that the part of the new plan 
proposing federal aid to the medically indigent will not 
be opposed, unless the federal subsidies for medical ser- 
vices are administered or controlled by a lay bureau. 

Provisions of the national health plan which would ex- 
tend public health services and hospital services through 
federal aid will probably not be opposed. Action in pre- 
Social Security days does not throw much light on the 
stand of the association on these two points. But exten- 
sion of public health and hospital service, so long as they 
do not enter into practice of medicine is likely to be 
welcomed by most physicians, except those who fear exist- 
ing hospitals might suffer financially—JANE STAFFORD. 


LACTIC ACID FORMATION 


New light on how our muscles work is reported in a 
paper read before the Milwaukee meeting of the American 
Chemical Society by Drs. Eunice V. Flock, D. J. Ingle 
and J. L. Bollman, of the division of experimental medi- 
cine of the Mayo Foundation, Rochester, Minn. 

Lactic acid formation in the muscles—which results 
from the breaking down of glycogen—acts as a ‘‘ starter 
mechanism.’’ The formation of lactic acid in muscles 
from the breakdown of glycogen, an energy-producing 
substance stored in muscles, when they start their ac- 
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tivity, has long been known. For many years it yy § 


thought that this chemical reaction gave rise to th 
energy of contraction. But in 1930 Lundsgaard show 
that in muscles poisoned with iodo-acetic acid Contractions 
take place although no lactic acid is produced. His theory 
was that the energy comes from the breaking down of 
phosphocreatine into creatine and phosphoric acid. 

In the Mayo studies it is shown that the continued wor. 
ing of a muscle can occur without lactic acid accumy). 
tion, that the formation of lactic acid from glycoga 
occurs only at the beginning of exercise and appears ty 
be rather a starter type of reaction. What happens jy 
the working muscles to suspend the formation of lactic 
acid is not known, but it appears to be a local proces 
in the contracting muscles since, in a test on dogs, it 
was shown that when one leg was working continuously 
without lactic acid accumulation the opposite, resting leg 
will produce a maximal amount of lactie acid under stimy. 
lus. After a continued period of work this leg, too, r. 
turns to a steady lactie acid content. The authors state 
that ‘‘the reactions involving the breakdown of glycoge 


and phosphocreatine are the early stages only in working § 


muscles. With continuous work ... it seems probabk 
that the major energy is derived from substances brought 
to the exercising muscle by the blood.’’ 


SUPPRESSED PATENTS 


THE American Chemical Society, through a notice to 
members under the signature of Dr. Charles L. Parsons, 
secretary, has asked its members to report to the society 
any cases of patents suppressed to prevent their further 
development and commercial exploitation. Referring to 
recurrent reports of such suppressions, Dr. Parsons points 
out that ‘‘this matter of the suppression of patents is one 
of great importance to the American people, and if the 
rumors are true, they should be informed thereof.’’ 

Suppression of patents has been repeatedly charged 
in connection with several recent proposals that the U. 8 
patent laws be revised to make such a practice impossible 
and to correct other abuses with which the present patett 
system is charged. 

‘‘Such information,’’ Dr. Parsons states, ‘‘to be ef 
fective, must of course be accompanied by definite state 
ment in sufficient detail for presentation to any congres 
sional committee on patents before whom a representative 
of this organization may appear.’’ 

Such information as is gained, it is intimated, will le 
used when the society, in conjunction with a number 
other technical groups, appears before the congressionil 
committees on patents to consider basic changes in tht 
law which are expected to be introduced at the net 
session of Congress. 

Sponsored by Representative William D. MeFarlané 
one bill would limit to five years the absolute monop0l 
now granted for seventeen years. At the end of fi 
years, if the patent holder has engaged in monopolistit 
practices or has refused to develop the patent to the stagt 
of commercial application, compulsory licensing would 
occur. Determination of whether monopolistic practice 
of suppression has been resorted to would be in the hands 
of a Patent Office agency. 
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TREASURE ISLAND, SAN FRANCISCO, AS A 
LAND AND SEA AIR BASE 


PARALLELING the development of the North Beach Air- 
port, New York, as a great combined land and sea air 
;rminal, Treasure Island, the site of the Golden Gate 
International Exposition of 1939, will probably become 
, terminal for domestic landlines as well as for Pan- 
American Airways’ transpacifie division, following close 
of the World’s Fair of the West, it was learned. 
Airline operators look with favorable interest upon 
the proposal to develop the man-made fair site into an 
airport because it will mean a single stop in the San 
Francisco Bay area in place of the two now made on most 
fights. Domestic planes now stop both at Oakland, in the 
East Bay area, and at Mills Field, San Francisco. Cut- 
ting out one of the stops will mean 10 or 15 minutes less 
fying time. In addition, the island is within a very few 
minutes of downtown San Francisco via the Bay Bridge. 
Mills Field is three quarters of an hour from the Golden 
(ate city’s hotel district. 
The San Franciseo Bay Bridge, which crosses the bay 
yar one end of Treasure Island, is not a hazard in clear 
veather, in the operators’ opinion, because of the fact 
hat the prevailing wind parallels the bridge. 
f At times when instrument landings (which should be 
standard bad weather practice by the time the airport is 
Ready) are required, the Oakland Airport will be used. 

his should be necessary at most 15 per cent. of the time. 

Approval of such a move is, of course, up to the Civil 
Aeronautics Authority which, when the time comes, will 
ave to pass upon the suitability of the port as a site. 
jnanimous support for the change is not expected, for 
jonsors of airports rarely weleome a change in location. 

Pan-American Airways has already made arrangements 
0 use Treasure Island in place of its Alameda base from 
he time the fair opens. The twice-a-week clipper de- 
artures to New Zealand and the Philippines, a schedule 
xpected to be in operation by that time, will provide the 
host prominent part of the Pan-American Airways ex- 
ibit—LEONARD H. ENGEL. 


ITEMS 


A SUBMERGED voleano, in water two miles deep off the 
bast of California about 150 miles southwest of Catalina, 
a been discovered by an expedition of the U. S. Coast 
nl Geodetie Survey. Professor W. F. Shepard, of the 
hiversity of Illinois, at present working at the Univer- 
ity of California’s Seripps Institution of Oceanography, 
stermined the nature of the submarine mountain, which 
as two craters. Whether or not it is active has not yet 
learned. 


® Lire as it was lived millions of years ago on the San 
ranciseo Fair site will be shown on a great diorama now 
‘ing painted, which will be finished in time for the open- 
gy of the fair, What is now Treasure Island was then 
great marsh, whose soggy soil trapped great lumbering 
ng-jawed mastodons and swallowed up the saber-tooth 
Bets that leaped upon them when they were down and 
ipless. The painting will also show the primitive cam- 
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els and little horses of the era. Other dioramas of ancient 
life under preparation for the fair include scenes at the 
La Brea asphalt pits in Los Angeles, the San Joaquin 
Valley, the St. John’s area in Arizona and the Craddock 
bone beds in Texas. 


GIANT pandas from Asiatic mountains, now attracting 
much attention in zoological circles, are only returning 
to their ancestral homeland when they come to America, 
according to Paul McGrew, paleontologist at the Field 
Museum of Natural History. Both the giant and the 
smaller ‘‘ordinary’’ pandas descended from a long-ex- 
tinct, rather small mammal known as Cynarctoides, that 
lived in North America about twelve million years ago, 
during early Pliocene times. Descendants of the same 
ancestral stock that stayed at home became the familiar 
raccoons of American woods. 


WITH suitable equipment placed in regions of the earth 
where mountain-building is still going on, scientists may 
some day learn the secret of strange variations in the 


earth’s speed of rotation. This is suggested in the annual | 


report of the Smithsonian Institution, by the late Dr. 
Ernest W. Brown, professor of astronomy at Yale Uni- 
versity. Checking movements of the sun against move- 
ments of the earth for the last 150 years, Professor Brown 
found that there is little reason to doubt that real changes 
in the earth’s rate of rotation do occur. His calculations 
indicate changes about the year 1790, again in 1897 and 
also in 1917. The 1897 change altered the apparent 
length of the earth’s year by one second. Professor 
Brown’s own suggestion for the cause of such a change 
is that in the earth there is a layer, near the surface, 
which has the ability to undergo relatively great volume 
changes for small temperature changes. Thus a small 
change in the earth’s internal condition might make a 
sizable volume change in the earth. A change of only 
five inches in the earth’s radius could produce a one- 
second difference in the length of the earth’s year. A 
test of this hypothesis, he adds, could be made by study- 
ing bulges in the earth and the most likely place to look 
for them would be in regions in which mountains are still 
rising. 


THE world’s longest direct telephone and telegraph 
line, to link Moscow with strategic Khabarovsk in far-off 
eastern Siberia is now being built by the People’s Com- 
missariat of Communications, Tass, Soviet telegraphic 
agency, reports. The new line will be 8,678 kilometers 
(about 5,100 miles), almost 1,300 miles longer than the 
Halifax-Vancouver line, hitherto the world’s longest. The 
equipment to be used will enable simultaneous transmis- 
sion of three telephone conversations, 19 telegrams and 
one facsimile reproduction over a single pair of wires. 
Whether the line is being built along a railroad or along 
which railroad, if it is, was not stated, but it is believed 
the line will follow for part of the way the new Balkai- 
Amur railway, being rushed to completion 800 miles north 
of the Trans-Siberian Railway. Both are among the most 
strategic railways in the world. 
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new and forthcoming college text 
books for courses in the science 


— BIOLOGICAL SCIENCES — 


BACTERIOLOGY 


For Students in General and 
Household Science 


By E. D. Buchanan and R. E. Buchanan 


FOURTH EDITION. This new, revised edition of 
Buchanan’s widely used text for introductory courses 
in bacteriology covers all the recent advances in the 
knowledge of bacteria and related microorganisms 
and the changes they bring about. $3.50 


THE STRUCTURE 
ECONOMIC PLANTS 


By Herman E. Hayward 


This book brings together and explains much valu- 
able experimental work done on the developmental 
anatomy and structure of plants of economic impor- 
tance. The plants discussed are: corn, wheat, onions, 
hemp, beets, radishes, alfalfa, peas, flax, cotton, cel- 
ery, sweet and white potatoes, tomatoes, squash, let- 
tuce. The book contains about 350 illustrations, To 
be published in November. $4.90 (probable) 


A LABORATORY 
AND FIELD GUIDE 


TO BIOLOGY 


To accompany THE LIVING WoRLD 


By Samuel H. Williams 


Full directions for the study of plants and animals 
both in the laboratory and in their natural habitats, 
for courses in nature study or cultural biology. $1.25 


THE PHYLUM 
CHORDATA 


By H. H. Newma 


This excellent text for the lecture part of the cou 
on vertebrate zoology deals with the Phylum Ch 
data as a whole, emphasizing the evolutionary histo 
of the group, the general biological principles illy 
trated by the group, and significant aspects of th 
natural history of the Chordates such as their mo 
of life, special adaptations, habitats, distribution 
and breeding habits. To be published in Decembe 
$3.75 (probable) 


AN INTRODUCTION 
TO VERTEBRATE 
ANATOMY 


By Harold M. Mess 


Especially prepared for the one-semester course, tli 
text discusses the essentials of comparative anatom 
by organ systems. Interestingly written and we 
organized, it is outstandingly teachable. $3.50 


MANUAL FOR 
COMPARATIVE 
ANATOMY 


By Leonard P. Sayle 


Clear, well arranged directions are given here for # 
study of each of the organ systems in all of the °m 
monly used laboratory animals. The directions 4 
given in outline form to facilitate rapid review. i! 
drawings are given where needed, and space provid 
for student notes and drawings. $1.60 


The Macmillan Company, New Yo 
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MATERIALS 


Est. 1890 


PLAIN PRESERVED AND 
INJECTED SPECIMENS 


BOTANY SPECIMENS AND MOUNTS 


| MICROSCOPIC SLIDES 


PROTOZOAN AND DROSOPHILA 
CULTURES 


| LIVE MARINE AQUARIA SETS 


During the winter months, the Sup- 
ply Department ships living marine ma- 
terial, balanced sets of which are listed 
in our current catalogue. There are also 
many other living forms which can be 
easily shipped during the cold weather, 
which would prove more interesting in 
the classroom than preserved specimens. 


Weare very glad to furnish quotations 
on any of the items listed in our cata- 
logue, or on any other specimens which, 
due to the slight demand, are not listed 
in this booklet. 


We guarantee all our materials to give 
absolute satisfaction. 


Catalogues gladly furnished on request. 


Marine Biological Laboratory 


Supply Department 


Woods Hole Mass. 


NEW WORK JUST READY 


Refraction of the Eye 


By Cowan, M.D. 

Associate Professor of Ophthalmology, Graduate School of 
Medicine, University of Pennsylvania; Attending Oph- 
thalmologist, Philadelphia General Hospital; Chief 
of the Laboratory of Ophthalmology, Wills 
Hospital, Philadelphia 
Octavo, 319 pages, illustrated with 172 engravings 
and 3 colored plates. Cloth, $4.75, net. 
This important new work employs the theory 
of ophthalmic opties in such a way that the 
clinical aspects emerge logically and in or- 
derly sequence from their bases of scientific 
facts. The theory of optics is presented 
with the detailed experiment, example and 
frequent repetition which the author has 
found essential te a complete understanding 
in his many years of teaching at the Gradu- 
ate School of Medicine of the University of 
Pennsylvania. This work reflects not only 
this experience but that of over thirty years 

of successful practice in this field. 


LEA & FEBIGER 


WasHINGTON SQUARE 
Philadelphia, Pa. 


BOTANICAL MUSEUM LEAFLETS 


containing notable papers on Taxonomy, 
Paleobotany, Ethno- and Economie Botany. 


Subscription rate $2.50 per volume 
Volumes I to V available $2.50 each. 


THE GENUS EPIDENDRUM IN THE UNITED 
STATES AND MIDDLE AMERICA 
233 pages, 1936. 


Price $5.00 per volume. 
Address inquiries to the 


Botanical Museum, Harvard University 
CAMBRIDGE, MASSACHUSETTS. 


INSTITUTE FOR MATHEMATICAL AND 
STATISTICAL RESEARCH 

55 West 42nd Street New York, N. Y. 

The Institute specializes in the application of mathemati- 
cal and statistical methods to problems in Education, Psy- 
chology, Biology, Medicine, the Social Sciences, Economics, 
Labor Relations, Business, and Administration. We evalu- 
ate and interpret materials and data, analyze their signifi- 
cance, present them in form of tables and diagrams, and 
prepare them for publication. 


ZERO TO EIGHTY 


By Dr. E. F. NortHrup 
An exciting tale of an imaginary trip around the 
moon, based on scientific facts, and written by an 
eminent inventor of the Ajax-Northrup High Fre- 
quency Induction Furnace. 
Illustrated $3.00 
SCIENTIFIC PUBLISHING CO. Princeton, N. J. 
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- SCIENCE NEWS 


Science Service, Washington, D. C. 


THE EVOLUTION OF NOVAE 


A NEW theory of evolution for ‘‘exploding’’ stars, 
called novae by astronomers, is suggested by Professor 
George Gamow, of George Washington University, in the 
eurrent issue of The Physical Review. 

Stars grow old, Professor Gamow’s hypothesis suggests, 
by gradually burning up their hydrogen and getting 
hotter and brighter. A source of nuclear energy within 
the star causes this first stage. Next point in the star’s 
evolution is a progressive contraction in which the star’s 
radiation comes from gravitational energy only. How- 
ever, at the turning point between hydrogen-burning and 
the gravitation contraction, the star’s mass must redis- 
tribute itself. During this redistribution of mass, gravi- 
tational energy is liberated which shows up as a short- 
time additional brightness. It is this brightness, he adds, 
which may well be the cause of the bright flare-up of the 
so-called ‘‘new’’ stars. 

What happens to the star, after contraction sets in, 
depends on its mass when the contraction starts. For 
small stars less than 3.2 times as large as the sun the con- 
traction leads to the well-known type known as the white 
dwarfs, which have ‘‘a degenerated electron gas inside 
and very small energy production.’’ For the larger stars, 
however, the contraction creates a central neutron core 
inside the star which represents ‘‘a practically unlimited 
source of energy.’’ The growth of such a neutron core 
will bring about an increase in the amount of energy 
liberated and probably makes the star’s atmosphere ex- 
pand. In this state it may enter the star class known 
as the giants. Finally the explosion of such giant stars 
will lead to extremely bright novae which might be identi- 
fied as the super-novae; a class suggested by Professor 
Fritz Zwieky, of the California Institute of Technology, 
and Dr. Walter Baade, of Mount Wilson Observatory. 

Astronomers could check the new hypothesis, Professor 
Gamow suggests, by seeing if the spectrum of the star 
known as Nova Corona belongs to the M giant class of 
stars. 


DAILY CHANGE IN THE PRESSURE OF 
THE AIR 


THE U. S. Naval Research Laboratory reports a new, 
and a previously undetected, factor which may upset 
weather forecasting. Changes in barometric pressure— 
one of the basic effects used in forecasting storms and 
their centers of action—have now been found to occur 
with a daily cycle which fluctuates with the hours of the 
day as determined by star time. 

Dr. H. B. Maris, in a report to The Physical Review, 
points out that the barometric pressure not only has 
tides due to the sun—as has long been known—but also 
shows stellar pressure tides. The greatest sidereal effect 
appears to come in high latitudes, in the northern hemi- 
sphere, in the vicinity of a line drawn through Sitka, 
Alaska. At this latitude the sidereal pressure change 
may be as great as .167 millimeters of atmospheric pres- 


sure. This seems small, but it amounts to about One 
thirtieth of the entire barometric change that occurs jp 
common storms. Since many of the storms which sweep 
over the United States arise in northern latitudes any 
errors, due to the new effect, which may occur in fore. 
casting there have repercussions southward in this 
country. 

Dr. Maris states that ‘‘The position of the troughs and 
crests of the pressure wave, as viewed from a fixed stay 
shows a drift to the east with change in latitude toward 


the south. This effective time lag suggests that the driy. | 


ing force is applied in the northern hemisphere. ’’ 


RADIO WAVE-LENGTHS 


AccorDING to J. A. Pierce and H. R. Mimno, of the 
Cruft Laboratory, Harvard University, in The Physical 
Review, American radio amateurs in thirty states have 
enabled them to learn new facts about the strange be- 
havior of the electrified ‘‘E’’ layer some 74 miles above 
the earth. 

Transmission on the ultra-high frequency band of 56 
to 60 megacycles—a band contemplated for television 
transmission—has been found to have amazingly long 
pickup; 2,500 miles in an extreme case. Over 700 con- 
tacts between amateurs on this band on the single night 
of last June 5 show receptions of these supposed line-of- 
sight frequencies over distances of 600 miles in many 
eases. And in exceptional cases reception was obtained 
over distances of over 1,400 miles. 

Working with amateur contacts assembled by the Amer- 
ican Radio Relay League, amateur radio’s coordinating 
organization, data gathered from hundreds of ‘‘ham’’ 
operators were used to discover that two happenings on 
June 5 led to the amazing distance, or DX, reception. 

They found that high over the eastern United States 
on this date there was a remarkable coincidence of great 
E layer ionization with unusual atmospheric bending of 
the transmission paths a mile or two above the earth. 
This giant bending area, roughly oval in shape, stretched 
in an east-west direction from Providence, R. I., to Akron, 
Ohio, and north-south from Rochester, N. Y., to Gettys 
burg, Pa. It was this condition which accounted, they 


believe, for reception up to 300 miles. The much greater § 


DX reception, reaching up to 1,400 miles in one case, 38 
explained by direct reflection off the E layer. This dis 
tance is the maximum which ean be secured with a single 
reflection off this layer. Still later reports to Science 
Service show evidence of a double reflection off the ® 
layer and a total transmission distance of 2,500 miles. 

The 56 megacycle (56,000,000 cycles a second) band 
on which these observations were obtained has recently 
been opened to amateur transmission by the Federal 
Communications Commission. For many years it has bee" 
regarded as a strictly local band of communication for the 
signals appeared to travel pretty much in line-of-sight 
and were often blocked out by obstacles and by the 
horizon. Parts of this and neighboring bands have bee? 
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jssigned for television transmission, and it has been one 
problem of television to get around the restricting local 
characteristics of signals on these frequencies. 


DECLINE IN THE YIELD OF METALS 
ORE 

Tue continued rise of the ‘‘ ghost camp’’ mining towns, 
with their stranded populations and economic stagnation, 
is forecast in a study prepared by experts of the Works 
Progress Administration in connection with the U. 8. 
Bureau of Mines. 

In a monograph entitled ‘‘Mineral Technology and 
Qutput per Man Studies: Grade of Ore,’’ Andrew V. 
Corry and Dr. O. E. Kiessling show that, for the non- 
ferrous metals, the grade of ore which can be economically 
worked at a profit has steadily and consistently declined 
through the years. The salvation of mining, they point 
out, is the imereased advances made from the techno- 
logical side. 

Thus gold can now be worked, at a profit, when it ap- 
pears only in one part per 850,000, by weight, of ore. 
Since 1910 the yield of gold and silver ores has declined 
from $9.83 per ton of ore to only $5.58 a ton, where the 
comparison is based on constant price levels and not on 
the price change due to the revaluation of the dollar. 
In copper mining nearly half the nation’s present supply 
comes from mines which were considered worthless in 
1900. In lead mining there is a 27 per cent. decline in 
ore yields since 1910. Metal mining has had to adjust 
itself to a much lower grade of ore, and technological 
ingenuity is the way the adjustment has been achieved. 

But the effect of this change on the miner is profound. 
“Tt is not diffieult,’’ says the report, ‘‘to identify .. . 
social implications of the declining grade of ore. Those 
with long experience in mining frequently raise the ques- 
tion of why employment readjustment is more difficult 
to-day than twenty or thirty years ago when the typical 
§ miner moved quickly to greener fields. The answer is that 
in the earlier period mining was still in the era of great 
expansion, and increased work opportunities resulted from 
rising production of more stable camps and from the 
opening of new deposits; these developments more than 
offset the labor saved by technical progress. To illus- 
trate how changing ore tenor affects the life of mining 
areas, one needs only to call the long roll of formerly 
great camps where pristine vigor has waned and prob- 
lems of employment and social readjustment abound in 
the little communities left troublesomely stranded about 
them. ’? 


SYNTHETIC SILK 

A NEw artificial silk, superior to natural silk or any 
synthetic rayon in its fineness, strength and elasticity, 
was patented by the late W. H. Carothers, chemist of the 
E.I. du Pont de Nemours Company. 

For the past month du Pont officials have maintained 
‘complete silence, in the face of many rumors, on the 
lature and properties of a new fiber which was superior 
‘0 silk and potentially could run silk off its last existing 
market in the hosiery field. 

Completely synthetic in their origin, the new fibers can 
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be easily drawn to a size only one tenth the diameter of 
a natural silk filament, or in the extreme case, to only 
one seventy-fifth the diameter. Yet the new fiber shows 
a tensile strength equal or better than that of silk. In 
some cases the fibers are 150 per cent. stronger than 
silk. 

It is stated in the patent that ‘‘ The elastic recovery of 
these fibers under moderate elongations was very remark- 
able, and in this respect was much superior to existing 


artificial silks.’’ The fibers are ‘‘lustrous and silky in 


appearance’’ and are almost completely insensitive to 
moisture. When made into fabrics the synthetic fiber 
fabrie possesses a far better elastic recovery than natural 
silk. 

In the new patent, fiber experts at the National Bureau 
of Standards believed they had discovered the long- 
awaited and very important announcement. The Caroth- 
ers patent (No. 2,130,948), with 56 broad and basic 
claims, describes the production of fibers from long chain 
amine compounds. These are prepared by reacting di- 
amines and dibasic acids. Out of this reaction come 
acid salts which are crystalline solids having fairly defi- 
nite melting points. ; 

Eight specific ways of creating the new fibers are de- 
scribed. A typical reaction is a mixture of 14.8 parts 
of penta-methylene-amine, 29.3 parts of sebacie acid and 
44 parts of mixed xylenols. 


ELECTRIC POWER REQUIREMENTS OF 
THE UNITED STATES 

THE sharp increase in electric power requirements in 
the United States during the World War years, 1915- 
1918, and the enormous difficulty with which the increased 
demand was met lie behind the work of President Roose- 
velt ’s commission now working out a plan to meet future 
war-time electric power needs. 

Concentration of much of the recent growth in in- 
stalled capacity in the West, while American industry is 
still largely concentrated in the East and Midwest, has 
given rise to the fear that the frequent breakdown of 
power supplies during the World War might be repeated 
should the nation go to war again. 

Plans both for expanding generating capacity and for 
linking power plants by high transmission lines so that 
surplus power in one district might be used in another 
faced with a shortage or in the event of damage to power 
plants are expected to come from the commission. 

Consumption of power increased 78 per cent. during the 
four years of the war. Much of the increase occurred 
while American manufacturers were busy filling allied 
orders, so that when America finally went to war existing 
spare capacity was already in use, thus helping to create 
the difficulties of 1917-1918. 

Such an enormous increase in output would be more 
than equalled should war be declared, for war industries 
now include many that were only small users of electric 
power during war years. Electric methods of producing 


metals and other materials are more widely used than ever. 


before and could not be changed. 
American capacity at present amounts to more than 
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37,000,000 kilowatts. Production in 1937 was 121,000,- 
000,000 kilowatt-hours. More than 28 per cent. of this 
total came from hydro-electric plants, an increase of but 
24 per cent. since 1920. Since hydro-electric developments 
are independent of fuel supplies and attendant trans- 
portation difficulties, they are the most desirable from 
the national defense point of view. According to the 
National Power Survey, a potential annual power output 
of 275,000,000,000 kilowatt-hours, more than twice the 
total output to-day from all sources, can be obtained 
from further hydro-electric developments. 

Electric power production capacity has been increasing 
only relatively slowly during the last seven years, but 
has more than doubled since the World War. At the 
same time, it is felt, power requirements for a major war 
have increased at an even faster rate during that same 
period of time. 


THE HURRICANE 


NEW ENGLAND, digging itself out from under hurricane 
débris, can take what consolation it may from the fact 
that the storm of the twenty-first was the worst dis- 
turbance of tropical origin that ever struck its shores— 
was a high-power sea-blast even by Caribbean standards. 
Other hurricanes have visited the Northeastern seaboard 
in past years, the Weather Bureau informed Science Ser- 
vice, but never anything like this one. 

A lazy high-pressure area, moving too slowly off to sea, 
was the indirect cause of New England’s woes. Ordi- 
narily, when a tropical storm center moving northward 
fails to make land below the Virginia Capes, it will veer 
off to the northeast and blow itself out at sea. But this 
one found itself stymied behind that loitering ‘‘high,’’ 
like an impatient motorist behind a slow truck, and was 
forced to move straight northward and then even towards 
the northwest—with results already only too well known. 
When last heard from on Thursday, the storm was blow- 
ing itself out to exhaustion over the province of Quebec. 

The storm center traveled at a motor-car speed. Usu- 
ally, hurricane centers travel at a rather leisurely gait, 
despite the high velocity of the winds that blow inward 
towards them. But the center of this storm averaged a 
northward speed of 53 miles an hour from off Cape Hat- 
teras until it was over Long Island. Probably during 
part. of that time it was moving as fast as 60 miles an 
hour. 

Despite the terrible record of death and destruction left 
by this storm, the present hurricane season has been a 
relatively light one. Thus far, there have been only four 
hurricanes detected in Caribbean and Gulf waters, and 
only two of these have been really severe—the one of Wed- 
nesday, and one a few weeks back that struck the Mexican 
coast near Tampico and did not figure much in American 
news, although it did a great deal of damage to Mexican 
shipping and shore works. 

The greatest hurricane season of all Weather Bureau 
history was that of 1933. By late September of that year 
there had been 16 hurricanes, and at the end of the sea- 
son the count was 21.—FRANK THONE. 
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ITEMS 


the Grand Canyon of Arizona in magnitude 
a newly discovered submarine abyss cut into the iain 
bottom off Carmel and Monterey, Calif., is describea by 
Professor F. P. Shepard, of the University of Illinois, at 
present working at the Scripps Institution of Oceanog. 
raphy at the University of California. The subsea canyon 
is about 7,000 feet deep, and sections already traced haye 
shown contours resembling those of the Grand Canyon 
of Arizona. Study now being conducted from the labora. 
tory yacht EH. W. Scripps includes soundings, dredging 
and readings of the water temperatures. 


A LONG-STANDING blank spot on the map of Alaska wij] 
be filled in from the mass of air photographs and dat, 
now being brought back by the Harvard University. 
National Geographic Society Alaska Expedition. The 
area is only a little distance inland from Juneau, the 
capital of the great northwestern territory, yet until the 
coming of aviation as a means of geographic exploration 
it has remained as unknown. It is an area in a vast bowl 
of mountains, very difficult to reach even at its edge and 
impossible to cross. Prospectors who tried to take this 
apparent short cut during old gold rush days simply 
disappeared. The new expedition’s exploring flights 
have dramatically shown why. The bowl is an ice bowl, 
the greatest area of glacial ice known outside the Polar 
regions. Many of Alaska’s most famous glaciers are 
mere outlet trickles from this surviving piece of the 
Pleistocene. It is expected that it will be many months 
before new maps can be prepared showing accurately 
the features photographed in a few weeks by the expe- 
dition’s fliers. But the map of Alaska will be different 
from what it has been in the past, and more nearly com- 
plete. 


A NEW pain-relieving drug which may be the means of 
freeing the world from the poppy’s bondage has been 
developed at the Medical School of the University of 
California. The drug, dinitrophenylmorphine, was first 
reported by Dr. Chauncey D, Leake, professor of pharma- 
cology, at the meeting of the British Pharmacological 
Society at the University of Oxford. Collaborating with 
Dr. Leake are Dr. George Emerson, of the University of 
West Virginia, and Benedict Abreu and N. M. Phatak, 
graduate students at the University of California. The 
new drug, called DNPM for short, is a combination of 
morphine and dinitrophenol. The latter is a fever-pro- 
ducing drug which caused disastrous results and some 
deaths when used without proper supervision as a weight: 
reducing medicine. The new drug is said to have none of 
the action of dinitrophenol, but to be much more like 
codeine and morphine. Experiments on animals and 
normal human subjects show that it has pain-relieving 
properties and respiratory effects similar to morphine 
and greater than codeine. Animal experiments also sug 


gest that it may be less habit-forming than morphine. 
Dr. Leake and associates pointed out, however, that ay 
chemical which relieves pain and causes a feeling of well 
being may become habit-forming in persons desiring 
escape from an unpleasant health environment. 
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Redy—THEORETICAL QUALITATIVE ANALYSIS 


By J. H. Reepy, University of Illinois. International Chemical Series. 447 pages, 54x 8. 
$3.00 
This new book represents the collection into a single volume of the theories and the general chemistry 
involved in qualitative analysis. The treatment has been made as simple as possible so that it may be 
intelligible to students who have not had physical chemistry. A feature of the book is the use of ionic 
instead of molecular equations. The theories of both complete and partial ionization are presented. 
The problems and exercises are sufficient for several years’ use. 


Harnwell—PRINCIPLES OFSELECTRICITY AND 
ELECTROMAGNETISM 


By GayLorp P. HARNWELL, University of Pennsylvania. International Serves in Physics. 

614 pages, 6x9. $5.00 
This important new text is designed for advanced undergraduate or graduate instruction in electricity 
and magnetism. Thoroughly modern in approach, the book emphasizes the experimental and scientific 
rather than the mathematical or engineering aspects of the subject. Vector notation is used and a 
wification is achieved by the consistent use of absolute practical units and the electromagnetic ap- 
proach to magnetism. 


Riley and Johannsen—MEDICAL ENTOMOLOGY. 


New second edition. 


By Wiuuiam A. Ritey, University of Minnesota, and Oskar A. JOHANNSEN, Cornell Univer- 
sity. McGraw-Hill Publications in the Zoological Sciences. 483 pages,6x9. $4.50 
Like the widely-known first edition, the revision of this standard text presents an authoritative survey 
s of insects and allied forms which affect the health of man and animals, and gives practical methods 
for their destruction, prevention, and extermination. In the new edition the authors have incorporated 
the results of recent investigations. 


Tyler—CHEMICAL ENGINEERING ECONOMICS. 


New second edition. 


By CHapuin Tyuer, E. I. du Pont de Nemours & Company. Chemical Engineering Series. 
241 pages, 6x9. $3.00 
Thoroughly revised and largely rewritten, the new second edition of this successful text brings the 


material up to date and places added emphasis upon the subjects of marketing, organization, patents, 
process development, and research. Over 200 case discussions or references to industrial practice have 


been added. 
Send for copies on approval 


BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HIGH-SPEED ELECTRONS 

HIGH-SPEED ‘‘bullets’’ from the ‘‘atom gun’’ at the 
University of Notre Dame are being used to study a 
strange bluish-white light which is found in liquids when 
they are bombarded with swift-traveling electrons. 

This strange light, known as Cerenkov radiation, after 
the Russian scientist, P. A. Cerenkov, who discovered it 
in 1934, is produced when the electrons are traveling 
through a liquid with a speed greater than the speed of 
light in that liquid. The original discovery was made 
with beta-ray electrons given off by radium. These elec- 
trons come off with all sorts of speeds. While they were 
useful in creating the faint blue-white light in a liquid 
they could not be used for a quantitative study of the 
phenomenon. 

According to a report in The Physical Review, Profes- 
sor George B. Collins and Victor G. Reiling, therefore, 
took up the light’s study, using electrons whose speed 
and energy were definitely controllable. Electrons hav- 
ing energies of 2,000,000 electron-volts from an electro- 
static generator were used. These swift electrons were 
shot into a vessel containing a liquid and a small sheet 
of mica or Cellophane. The light produced was eaught 
and analyzed by a spectrograph placed at right angles. 
Aleohol, benzene and water were the three liquids used. 

It was found that the radiation was continuous and 
extended from the long-wave sensitivity of the spectrum 
plate into the region of the ultra-violet where absorption 
occurs in the particular liquid used. The intensity of 
the Cerenkov rays was found to be greater in the shorter 
wave-lengths than are rays produced by a tungsten lamp 
in the same region. 

The theory of the origin of the rays had previously 
been worked out by I. Frank and Ig. Tamm, of Soviet 
Russia, from Cerenkov’s original work. This theory was 
confirmed by the work at Notre Dame. 


THE REBUILDING OF FORESTS IN 
NEW ENGLAND 


REBUILDING of the hurricane-ruined forests to their 
former estate as a prime natural resource is the task 
now being undertaken by New England as the people 
turn to the task of reconstructing their battered com- 
munities. Representing New England’s forestry inter- 
ests, Ward Shepard, director of the Harvard Forest, has 
been in consultation with the U. 8S. Forest Service, 
the Civilian Conservation Corps, the Works Progress Ad- 
ministration and other government agencies, discussing 
Federal participation in meeting the present emergency 
and in setting up a long-time reconstruction program. 

At present, about half of southern New England’s 
trees are down. What once were forests and farm wood- 
lots are tangled heaps of splintered trunks and limbs 
piled like giant match sticks and waiting for sparks to 
turn a literal inferno loose. The second tropical disturb- 
ance, which on Friday and Saturday poured heavy rains 


on the ruins, was a cause of thanksgiving to the ANXious 
watchers, for it gave insurance against forest fires fo, , 
week or two. 

In the meantime it is hoped to get the emergency fiz. 
prevention program into operation. First step will jp 
the recruiting of officers and personnel. U. 8. Fores 
Service experts are already on the ground, and companic; § 
of the CCC and WPA are being moved up to the front, 
As far as practicable, emergency worker corps from 
adjacent states will also be moved into the area of 
action, and the knots of official red tape will be cut to 
the limit. 

A five-fold scheme of attack has been laid out: (1) 
Forty-foot strips will be cleared of down timber along al 
highways. (2) Roads and fire-lanes will be reopened 
through the forested areas as fast as axes and saws can 
be plied. (3) Extra men will be put on fire patrol. (4) 
Fire lookout towers (they are all down now) will be re. 
built. (5) Down timber will be removed. 

The last of these five jobs is of course the biggest and 
the most difficult to carry out. Yet it must be completed, 
with saw and axe where possible and with controlled 
burning where necessary, for the tangled heaps of dead 
trees are not only an immediate fire hazard, but they will 
in time come to harbor terrific concentrations of insect 
and fungus pests that will menace trees left standing and 
the new growths of timber that will soon spring up. 

Not only that, but these blown-down masses contain a 
great deal of cash value if it can be salvaged. The wind 
took New England’s biggest and best trees, which were 
in many cases the farmers’ savings accounts. (Gover: 
ment labor will salvage as many of these valuable trunks 
as possible, and government-backed credit will help the 
owners to market them gradually instead of dumping 
them in distress sales. 

For the long pull, the U. 8. Forest Service has been 
asked to aid in planning an entirely new set of woods § 
for the devastated regions. All of southern New E1- 
gland’s timberlands are privately owned; the only 1 § 
tional forests are in northern Vermont, New Hampshire 
and Maine. This means that woodlands are predomi- 
nantly in small parcels, and that the timber is of high § 
importance to the farmer-owners, Credit and tax setups 
must be arranged with these conditions in mind. 

One thing was emphasized by Mr. Shepard: In Nev 
England’s new forests, growing conditions closer to those 
of nature will be sought than has been the practice i 
past years. The eustom of growing evenly ranked 
masses of trees, all of the same species and all of the 
same age, which the world copied from nineteenth-cel 
tury Germany, will be abandoned in favor of more natl j 
ralistic forests of mixed species and all ages. 

Such forests, the hurricane showed, can stand agains § 
a high wind much more successfully than the unifort, 
even-aged cultivated timber stands. They are also mort ® 
resistant to fire and to forest insect pests and fung! 
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NEW WILEY BOOKS 


The Physiology of Plants 
By WILLIAM SEIFRIZ, Professor of Botany, University of Pennsylvania 


This volume is designed for the college student who has a background in general botany, 
physics, and chemistry. It is written with the hope that the student will gain not only 
an acquaintance with experimental data, but also an understanding of the principles and 
problems in plant physiology. Three qualities have been striven for: the avoidance of 
finality in statement; frequent reminders of the bearing of plant physiology on everyday 
experience; and a presentation as fluent and readable as is consistent with scientific ac- 
curacy. Bibliographical references are added at the close of each chapter. 


315 pages; 95 illus.; 6 by 9; $3.50 


Elementary Mathematical Statistics 


By WILLIAM DOWELL BATEN, Associate Professor of Mathematics, Michigan State 
College 


A well-balanced textbook for economics and business statistics students, for social science 
students or for students specializing in the natural sciences. Differential and integral 
calculus is not required as a prerequisite. The book attempts to develop formulas and 
fundamental relations by the use of very simple algebra, trigonometry and analytical 
geometry. Comparisons are presented for the purpose of distinguishing differences be- 
tween the concepts of linear correlation, non-linear correlation and correlation based on 
the correlation ratio. Details have not been spared in the presentation of partial, mul- 
tiple, and tetrachoric correlation. Ideas concerning sampling are developed by sampling 
from a finite parent population before going to the infinite. 


330 pages; 54 by 84; $3.00 


An Introduction to the Vertebrates 
By LEVERETT A. ADAMS, Associate Professor of Zoology, University of Illinois 


In revising this book, the author has received the benefit of suggestions from a number 
of teachers who have used it in the classroom. As a result, numerous changes have 
been made. The material on comparative anatomy now comprises Part II. This sec- 
tion has been practically rewritten; those chapters that have been shown by classroom 
use to need expansion have been enlarged by the addition of considerable material. The 
original Part II now concludes the book. Many of the illustrations have been redrawn, 
and a number of new ones have been added. The bibliography has been enlarged, and 
the glossary revised. As the book now stands it offers, first, an outline of the character- 
istics on which the modern system of classification of chordates is based; second, a com- 
parative analysis of anatomical systems and specialized structures; and third, a view of 
each of the five classes—fishes, amphibians, reptiles, birds, and mammals. 


Second Edition: 479 pages; 327 illus.; 6 by 9; $3.50 


JOHN WILEY & SONS, INC., 440-4TH AVENUE, NEW YORK 
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diseases. Finally, they are better homes for game ani- 
mals and wild birds, and pleasanter places for human 


recreation. 
FRANK THONE 


POWDERED METAL COINS 

Ir the governments of the world wanted to save a lot 
of money they would make their coins, especially those 
containing precious metal, out of metallic powders. 

No, the coins wouldn’t fall apart into metal dust. 
Powerful presses would squeeze their powders together 
so tightly that the specks would cling together with all 
the strength of solid metal itself. 

This suggestion of making powdered metal coins was 
advanced at the meeting in Providence on October 7 of 
the American Society of Mechanical Engineers by Greg- 
ory J. Comstock, of the firm of Handy and Harman, 
Bridgeport, Conn. 

Cutting round objects out of flat sheets of alloy metal 
is a costly process, said Mr. Comstock, because there is so 
much scrap metal which must be sent back and remelted 
and then rolled out again into another flat sheet. 

‘*Coinage alloys that include a precious metal require 
an extremely exact composition control, which adds mate- 
rially to the cost of melting,’’ Mr. Comstock told Science 
Service. 

‘* Also when the weight of the coin depends solely upon 
the thickness of the sheet from which it is blanked, in- 
creased costs are involved in maintaining the necessarily 
exact gauges of the sheet from which the coin blanks are 
punched,’’ he added. 

Experiments have shown, he indicated, that over-sized 
machines like those which make aspirin and other medici- 
nal tablets are admirably adapted to produce powdered 
metal ‘‘preforms’’ with surprising uniform weight at 
high speed. 

‘* Alloyable mixed metal powders preformed in this 
manner and sintered in furnaces having controlled atmos- 
pheres,’’ he pointed out, ‘‘could be coined to high den- 
sity without involving the production of any scrap by the 
necessary removal of excess material.’’ 

The standards of exactitude for coins are no greater 
than are the requirements of accuracy now demanded for 
bearings which are, even now, being fabricated out of 
powdered metals in a similar fashion. 


THE INCREASING USE OF RUBBER 

THE much wider use of rubber as an engineering ma- 
terial in itself, and not in connection with other materials 
as it is now applied, was predicted at Providence, R. L., 
on October 5 by Dr. William C. Geer, research chemist, of 
Ithaca, N. Y., before the opening meeting of the Ameri- 
can Society of Mechanical Engineers. 

The use of rubber in the mountings of automobile 
engines and in mountings which prevent serious vibration 
in heavy machinery are applications pointing to the 
future fertility of the field of rubber’s engineering uses, 
rather than indicating a fully developed science, said 
Dr. Geer. 

Major advance in rubber technology, from the engi- 
neering point of view, is that the product is becoming 
very uniform for many different methods of treatment, 
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Dr. Geer indicated. It is now time to make extensiy, 
study on the larger engineering scale of practical yp. 
search. 

There is no such thing as a true synthetic rubber, 
declared Dr. E. R. Bridgwater, of the E. I. du Pont 
Nemours and Company. 

Synthetic rubber is a misnomer when applied to the 
many synthetic rubber-like substitutes which now ar, 
finding valuable uses for their special properties. 

The man-made rubber-like materials are synthetic, jt 
is true, he pointed out, but they do not duplicate the 
chemical structure of natural rubber in the same way 
that synthetic camphor duplicates, chemically, native 
camphor. 

The rubber-like materials, Dr. Bridgwater indicated, 
differ widely in their chemical composition. In fact, he 
said, there is a wider difference between some of them 
than there is between certain of them and natural rubber, 


STERN DESIGN FOR FAST SHIPS 


A RADICALLY new type of stern construction, consisting 
of a pair of bulbous blisters, one on each side of the 
hull down by the keel, that both cuts down vibration and 
increases speed has been developed by the designer of the 
French liner Normandie, Vladimir Yourkevitch, it was 
learned here. 

Capable of increasing the speed of a vessel by as much 
as a knot without altering the power plant, the new type 
stern achieves its greater efficiency by creating two 
‘‘tunnels’’ that direct the flow of water to the pro- 
pellers. 

Vibration from the propeller, a representative of Mr. 
Yourkevitch, A. Chernow, declared, is reduced because of 
the greater stiffness of the bulbous construction as com- 
pared with the more conventional overhanging and 
cruiser sterns. 

The new type of construction is being embodied in 
vessels designed by Mr. Yourkevitch and now under con- 
struction, it was learned. The naval architect is at pres- 
ent in Paris. 

The new type stern is adaptable to the extent that it 
may be built into existing vessels, Mr. Chernow explained. 
It is covered by U. 8. Patent No. 2,127,475. 

Vibration due to the propeller is an extremely serious 
matter in high speed vessels, such as super-luxury liners 
and destroyers. One general solution to the problem is 
stiffening of the stern. The blisters developed by the 
Russian-born naval architect is one method of achieving 
that reinforcement. It is superior to the use of addi: 
tional trusses or girders as much less weight is added to 
the stern and in addition greater speed is attained, or, 
as the case may be, a specified speed is reached with less 
power. 

Blisters beneath the water line at the bow are also 4 
development with which Mr. Yourkevitch has been identi: 
fied. The Normandie, among other -vessels, features 
them. Justification for the design is found by many 
naval architects in the fact that the Normandie is very 
little slower than the Queen Mary, even though the lat: 
ter’s engines develop 25 per cent. more power than the 
Normandie’s power plant. 
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WHEN IT’S ORGANIC CHEMICALS... 


Specify Eastman 


ORE THAN 3,200 different chemicals for research... 


_for analytical purposes ... for industrial uses. Pure com- 


pounds and intermediates available from stock . . . truly reagent # 
quality ... purified grades for commercial applications. : 

If you are using organic chemicals, it will pay to investigate the 
Eastman products. A complete list will be forwarded promptly 
upon request.... Eastman Kodak Company, Chemical Sales 
Division, Rochester, N. Y. 


EASTMAN ORGANIC CHEMICALS 


‘Testep Proteins from Me. 


an Aid to Growth | 


E USE premium grade proteins 
from meat in the Purina Labora- 
tory Chow for rats, mice, dogs, cats and 
monkeys. This special grade is unusu- 
ally high in feeding value because it 
comes from good carcass cuts and is 
dried by a special method. Furthermore, 
it istested biologically in our laborato- 
ries to assure excellent growth-producing 
value. This is typical of the care which 
is used in making Purina Laboratory 
Chows and is one reason why labora- 
tory animals do so well on them. 


Send coupon for samples and information. 


PURINA MILLS 
861 Checkerboard Square, St. Louis, Mo. 


Please send sample of diet for following animals and 
bulletin giving ingredients, cost and feeding directions. 
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The Yourkevitch stern blisters have been tested in test- 
ing tanks abroad, Mr. Chernow asserted. 

Use of the blisters also makes possible an enclosed 
rudder, thus cutting down the likelihood of damage to 
the steering mechanism, he pointed out. 

An additional advantage is that the blisters provide 
greater buoyancy at the stern, thus cutting down on the 
amount of ‘‘squat.’’ Squat is a tendency on the part 
of the stern of a ship in motion to settle deeper than the 
bow, ‘‘thus causing a partial up-ending of the hull 
which, in ease of an exaggerated squatting, increases its 
resistance to passage through the water,’’ in the words 
of the patent—LEoNARD H. ENGEL. 


COAL MINE DUST EXPLOSIONS 

CLoups of inert rock dust form an effective way of 
preventing and limiting disastrous coal mine dust explo- 
sions, it is announced by the U. S. Bureau of Mines in 
Washington. 

Coal miners may shortly see strange paper bags on 
little platforms near the ceilings of mines, if the new 
method, just investigated by the Bureau, is widely 
adopted. 

The paper bags contain limestone treated so that it 
does not absorb water. When the first shock wave of an 
explosion sweeps down a coal mine and blows coal dust 
with it, the vibration makes these bags fall off their 
teetering platforms. A wire through the bag rips it 
open and down falls a dusty shower of inert rock powder. 

This dust barrier wall, as it is called, has two fune- 
tions. If it falls into coal dust so heated that it is about 
to explode, the rock dust will absorb heat and act to 
lower the temperature below the ignition point of the 
coal dust and thus help to prevent further explosion. 
Also the presence of a sizable mass of inert rock powder 
in the air helps dilute the coal dust and makes the explo- 
sion less severe. 

In tests at the Bureau’s experimental mine near Pitts- 
burgh, Pa., it was found that the small bags of rock dust 
do not interfere with ventilation problems in a mine 
where the headroom is five feet. It was also shown that 
there is no injury to a person standing directly under the 
bags if they are made to fall accidentally. If the bags 
are accidentally broken in a ventilating shaft of a mine 
the rock dust thus blown throughout the mine is insuffi- 
cient to cause interference with mine operation. 

The tests show the bag barrier arrangement of dust is 
considerably cheaper than other, more elaborate, rock 
dust traps which the Bureau has tested. A mine opera- 
tor will have to weigh a slightly lower efficiency against 
the lowered cost of installation. 


ITEMS 

THE chugging steam tugboat, familiar sight in every 
harbor in the world, has a new rival—a Diesel-electric 
powered tug with a drive similar to that employed on 
many streamline trains. The first of two new tow-boats, 
the Thomas E. Moran, equipped with geared Diesel- 
electric drive, has been launched at the Defoe Boat and 
Motor Works, Bay City, Mich., for a New York City trans- 
portation firm. Two eight-cylinder Diesel engines develop 
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1,350 horsepower and drive a generator that supplic, 
current to a motor which, through reduction gears, tray, 
mits power to the propeller. 


PowER output, fuel consumption and other releyay; 
information can be obtained quickly by running thy 
vehicle on the treadmill-like rollers, L. L. Faweett, of thy 
Auto Electric Company in Ponca City, Okla., told the 
Society of Automotive Engineers. A device that makes 
a record of how an auto or truck engine and chassis per. 
form as the car rolls up miles of ‘‘travel’’ even though 
it stands still was suggested as a ready means of quick. 
check-up for trucks and automobiles. The device is the 
chassis dynamometer, a pair of~rollers with suitable 
braking and recording devices. The vehicle is driven 
onto it so that the,rear wheels rest in the ‘‘valley”’ 
between the rollers. It has the further advantage that 
the hood of the engine may be left up or a man may 
crawl beneath the vehicle to watch what happens when 
the car is running at different speeds and under different 
conditions. 


SULFANILAMIDE, new and widely used chemical remedy 
for a number of serious ailments, speeds recovery from 
lymphogranuloma inguinale, sometimes called the fourth 
venereal disease. Sulfanilamide treatment of this dis 
ease was initiated at Fort Benning, Ga., by Colonel Guy 
L. Qualls, Medical Corps, U. 8S. Army, in the belief that 
the chemical would prove as effective for lymphogranv- 
loma inguinale in humans as it had in the treatment of 
choriomeningitis in mice, both being virus-caused dis 
eases. Encouraging results of this treatment were re 
ported before the clinical staff at the station hospital by 
Lieutenant Gladen R. Hamilton, Medical Corps, U. $. 
Army. The first two cases which had been under ori 
nary methods of treatment in the hospital for 51 and 4? 
days, respectively, were returned to duty within a fev 
days. To date 35 cases have been treated. The dura 
tion of the disease and the disability therefrom ha 
been reduced from months to days. A detailed report 
will be made to the medical profession in a forthcoming 
issue of The Military Surgeon. 


A SYSTEMATIC study of the normal, healthy student, in 
a search for the forces that make for a well, successfil 
individual, has been undertaken at Harvard University. 
The research is a new attack on problems of health, ani 
is expected to prove an important supplement to the tr 
ditional medical approach through study and care of il 
ness. Collaborating in the investigation will be eight 
specialists in medicine, psychiatry, psychology, physio! 
ogy, anthropology and social work, under the supervisio! 
of Dr. Arlie V. Bock, head of the department of hygiené 
The study will be continued for at least five years and * 
financed by the William T. Grand Foundation. Students 
regarded by the staff as ‘‘normal’’ will be asked t 
volunteer as subjects. The total personality and consti 
tution of each individual will be investigated, including 
such elements as heredity, family background and schol 
life. 
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PRICES REDUCED 


Increased interest in lactoflavin 
as a biological reagent and as a 
component of pharmaceutical and 
dietary compounds now permits 
marked reductions in the price of 


ALL 
LABCO LACTOFLAVINS 


(Natural riboflavin) 


Please write for revised price schedule 
and further information 


The Borden Company 
Labco Products Department 


350 Madison’ 


Avenue 


| JENA Fritted Glass Filters 


For all Filtration Problems 


Jena Gas Dispersion Tubes and Gas 
Washing Bottles for uniform air and gas 
dispersion of air and gases in liquids. 
; For aeration, scrubbing, bubbling distil- 
; lation, and air conditioning. The disc 
delivers a stream of uniform size bub- 
bles, size depending upon the liquid and 
the porosity of the disc. 


Crucibles and Funnels in vari- 
ous porosities from #1 to #5/3 in ao oe 
from 15 to 2700 ccm. Used for all laboratory 
filtration work from the filtration of coarse 
precipitates to the bacteria-free filtration of 
broths containing various types of bacteria. 
Micro-filters, with permanently fused-in Fil- 
ter Discs—for micro-filtration according to 
the workings of Pregl, Lieb, Chamot, Schoe- 
bel, and others. 
These filters are not attacked by such liquids 
as Fehling’s Sol., alkali hydroxide, sulphuric 
acid, etc.; allow complete visibility during 
filtration, and can be easily cleaned. Avail- 
able in various forms and: porosities. 

AT LEADING LABORATORY SUPPLY DEALERS 

Write for Catalogue JL 270 

—which contains full listing of these filters, 
their advantages, and their use for filtration, 
extraction, aeration, microchemistry, etc. No 
research chemist or technician should be 
without this valuable book. 
“SCHURMAN CORP,. 250 E. 43rd St., New®York City 

U. S. Agents, Jena Glass Works, Schott & Gen. 


PLANT PHYSIOLOGY 
APPARATUS 


BeEcausE of repeated requests we have 
resumed the manufacture of the well known 
plant physiology apparatus designed by 
Professor Ganong. The group comprises 
pieces which apply to growth, photosynthe- 
sis respiration, nutrient cultures, sap pres- 
sure, transpiration and geotropism. Each 
has been developed on the theory that it is 
far more economical to have an efficient ap- 
pliance, ready for immediate use, rather than 
waste hours improvising make-shift con- 
trivances. 

Even with the complications involved in 
physiological work valuable data have been 
derived from many of the classical experi- 
ments in plant physiology through the use 
of the Ganong appliances and because they 
have been so instrumental in developing the 
science they are deserving of a place in every 
plant physiology laboratory. Each is com- 
pletely illustrated and described in our cata- 
log No. 47. If not in your laboratory, write 
for a copy. 


Illustrated—Ganong Respirometer 
Each $6.00 
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ASE 


THE EPPLEY PYRHELIOMETER 


for the determination and recording 
with suitable auxiliary apparatus | 


of the intensity of 


SOLAR RADIATION 


A modified form of the Weather Bureau type described by 
Kimball and Hobbs in the Journal of the Optical Society of 
America and Review of Scientific Instruments, Volume 7, 
No. 9, page 707 in an article entitled ““A New Form of 
Thermoelectric Pyrheliometer,” and also in the Monthly 
Weather Review, Volume 51, No. 5, May 1923, page 239. 


‘ 


of . | Write for descriptive bulletin S-2 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


NEWPORT, R.L 
U.S.A. 


Show FILMSLIDES and 
2" x2" GLASS SLIDES 


with Tri-Purpose 
the PROJECTOR 


This versatile unit projects life size screen images from 35 mm. 
filmslides. These include S. V. E. Picturols (available for all 
fields of study) and film strips made by the students, using 
ordinary candid cameras. The head is adjustable, permitting 
the use of single or double frame film in horizontal or vertical 
_ positions. The 8S. V. E. Tri-Purpose Projector also has a unique 


S. V. E. Tri-Purpose Pro- carrier attachment for showing black and white frames or Koda- 
jector with slide carrier in chrome or Dufaycolor transparencies, mounted between 2” x 2” 
place for showing color or glass slides. Write today for complete facts and a copy of the 
black and white transpar- S. V. E. Picturol catalog, containing the world’s largest listing 
encies mounted in glass. of filmslides. 


SOCIETY FOR VISUAL EDUCATION, INC. 


Dept. 10S, 327 S. LaSalle Street, Chicago, Illinois 
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NEW WILEY BOOKS 


Second Year College Chemistry 


By WILLIAM H. CHAPIN, Professor of Chemistry, Oberlin College, and L. E. STEINER, Associate Professor of Chem- 
istry, Oberlin College 


This edition of a book considered since 1922 one of the outstanding textbooks in the field of chemistry, is designed pri- 
marily as the basic textbook of a second-year inorganic course. Since the last edition appeared, much progress has been 
made in various fields of chemistry. In the fourth edition, therefore, an attempt has been made to introduce students to 
material which they) will use in their later college courses, and to eliminate that which is of interest for historical reasons 
only. Many of the chapters have been completely rewritten and others contain extensive revisions. “Chapin” makes an 
ideal textbook for students who have devoted their first year to acquiring a knowledge of the facts of chemistry, with 
little emphasis on principles. 


Fourth Edition 405 pages; 43 illustrations; 6 x 9; $3.00 


Lumber: Its Manufacture and Distribution 


By RALPH C. BRYANT, Manufacturers’ Association Professor of Lumbering, Yale University 


This second edition covers the same general field as the first, and likewise is designed chiefly as a text- and reference-book 
for students in lumbering. The content now includes the present-day developments in lumber manufacturing equipment 
and technique, the progress made in the utilization of sawmill waste, and also the recent trends in the lumber trade asso- 
ciation movement, lumber grading and the standardization program, the Lumber Code, foreign and domestic trade and tariff 
legislation, and the labor problems of the industry. The appendix has been brought up to date by the inclusion of the 
more recent statistical data and numerous bibliographical references which relate to the various aspects of the lumber 
industry. 


Second Edition 535 pages; 132 illustrations; 6 x 9; $5.00 


German Grammar for Chemists and 


Other Science Students 


With Simple Graded Readings Based on 
Vocabulary and Syntax Frequency Studies 


By JOHN T. FOTOS, Professor of Modern Languages, and JOHN L. BRAY, Head of the School of Chemical Engineer- 
ing; both at Purdue University 


This book offers something revolutionary in a course in German for those students of science and technology who do not 
have the time to devote to the usual cultural course in the subject. It presupposes no previous work in German. Instead 
of placing emphasis on the usual first-year vocabulary and the various modes and constructions as given in traditional Ger- 
man grammars, much time is spent on those phases of grammar which are of major importance in the reading of scientific 
German. For instance, stress is placed on verbs with separable and inseparable prefixes and on participial construction. 
The material in this book has been used successfully with some five hundred students at Purdue for the past two years. 


323 pages; SIA by 8; $2.25 


Handbook of Chemical Microscopy 


Volume I. Principles and Use of Microscopes and Accessories. 
Physical Methods for the Study of Chemical Problems 


By E. M. CHAMOT, Professor of Chemistry, Emeritus, and C. W. MASON, Professor of Chemical Microscopy and Metal- 
lography; both at Cornell University 


This book offers a discussion of optical principles of instruments, manipulative methods of general application, and the 
observation of physico-chemical phenomena. In this second edition the content has been extensively revised. New ma- 
terial has been added on such topics as special methods in photomicrography, the preparation of specimens, the interpreta- 
tion of appearances and illumination methods, etc. The chapter on optical properties of crystals has been carefully re- 
vised, and diagrams added. A discussion of optical properties of doubly refractive tissues, fibers, and synthetic materials 
serves as a tool in the modern approach to these fields of investigation. One of the most important changes in the book 
is the addition of a new chapter on determination of particle size. The book abounds with specific illustrations of appli- 
cations to technical problems and practice. 


Second Edition 478 pages; 162 illustrations; 6 x 9; $4.50 


JOHN WILEY & SONS, INC. 440-4TH AVENUE, NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COSMIC RAYS 


A NEW hypothesis involving cosmic rays in the origin 
and evolution of life on earth has been suggested by Dr. 
John Tandberg, of the Electrolux Laboratories in Stock- 
holm. His suggestion goes much farther back in evolu- 
tion than does the hypothesis of Darwin and other well- 
known concepts on the possible origins of life. 

Dr. Tandberg suggests that the powerful and piercing 
cosmic rays, and the radiations from radium that were 
formerly much more potent on the earth, are the agents 
which brought forth life on earth. These rays turned 
aseptic organic molecules into strange, new forms of 
matter that could combine, eventually, to make those 
compounds out of which protein and other life-giving 
substances are composed. Life in animal and human 
form is characterized by the presence of compounds ¢con- 
taining atoms of carbon and nitrogen. 

In the waters of the oceans, in the primitive, lifeless 
world, the necessary complex compounds could have been 
built up, it is suggested on the basis of the new hypothesis. 

The ocean’s water at that time, Dr. Tandberg postu- 
lates, contained the heavy kind of hydrogen known as 
deuterium just as it does now. If this deuterium were 
bombarded with cosmic rays, or with the radiation re- 
leased by radium in the ocean, there would be created 
those non-electrical particles of matter known as neutrons. 
With neutrons to go around knocking other atoms or mole- 
cules, Dr. Tandberg sets the stage for chemical evolution 
that might have led to complex organic molecules con- 
taining nitrogen and carbon. Suppose, he assumes, there 
existed in the ocean a molecule of carbon atoms arranged 
in a typical chain-like fashion. If one of the carbon 
atoms in this chain were struck by a neutron a nuclear 
change could be brought about which would create a stable 
atom of nitrogen in place of the struck carbon. Thus the 
chain would contain many carbon atoms and a nitrogen 
atom. Providing the chain molecule was not destroyed 
by this bombardment a new carbon-nitrogen linkage would 
thus have been built up. The new molecule, formed in 
this way, would be capable of new reactions which it did 
not before possess. 

By the bombardment of silicon with neutrons it is pos- 
sible, according to Dr. Tandberg, to create the essential 
element phosphorus also needed for life. 

The evolution of more and more complicated molecules 
by bombardment would, of course, be a matter of chance 
but eventually—through the millions of years of the 
earth’s existence—a happy combination of complicated 
molecules may have been brought about which would have 
eventually led to the first primitive forms of life on the 
earth. 

Dr. Tandberg concludes: ‘‘Thus various complicated 
organic molecules containing, for example, carbon-nitrogen 
may have originated in a way rather different from ordi- 
nary chemical reactions and will perhaps have influenced 
the evolution of organic matter, eventually leading to the 
first primitive forms of living matter, no longer present 
on earth.’’ 


THE 200-INCH TELESCOPE MIRROR 

THE great 200-inch telescope mirror for the Mount 
Palomar Observatory passed through a crucial stage 
when Dr. John Anderson looked it over with the delicate 
knife-edge test capable of detecting imperfections of 
millionth of an inch. 

Object of the test, which gave promising results, was 
to determine whether the huge polishing tool, which is 
large enough to cover the entire mirror, could do the job 
of turning the coarsely ground spherically curved dise 
into a highly polished one. This is one of the essential 
steps toward making out of the huge piece of special 
optical glass a mirror whose reflecting surface is in the 
shape of a parabcla, necessary to bring the light from 
stars to focus. 

Scientists charged with making the great mirror also 
had to know whether the 200-inch mirror and the huge 
polishing tool could be handled in the different grinding 
positions. It was determined that this can also be done 
satisfactorily. 

The test for the mirror’s spherical exactness was carried 
out by playing a point of light 110 feet from the face 
of the mirror, where the center of the complete sphere 
would be, and observing whether the mirror reflected the 
light right back to the center of the imaginary sphere. 
Any portion which failed to do so was not of the proper 
spherical shape, and unless it was very small would have 
to be worked over with polishing rouge until it was correct 
to a millionth of anineh. After the mirror has the proper 
spherical shape it will be used to test a 120-inch flat 
mirror, which will be utilized in figuring the spherical 
shape into a parabola. 


RIVER IN THE SUBMERGED GRAND 
CANYON OF THE PACIFIC COAST 


THE Pacific Coast’s submerged Grand Canyon has a 
swift river that flows along its bottom, Professor Francis 
P. Shepard, of the University of Illinois, reported upon 
his return from an exploration of its course for 30 miles, 
off the shore from Monterey. Professor Shepard’s pres- 
ent headquarters are at the Scripps Institution of Ocean- 
ography, University of California. 

The great submarine canyon, which goes to depths of 
6,000 feet and is actually contoured like the Grand Canyon 
of Arizona, causes a river-like flow by capturing and 
channeling ocean tides. This discovery was’made through 
the use of a current meter. The tidal current scours it 
clean of mud. 

The small amount of mud left in its bottom, as well as 
its other structural features, were studied by means of 
a new core-taking device invented by R. 8S. Dietz and 
K. O. Emery, with a special nose trap designed by Pro- 
fessor Shepard. The device consists of 600-pound stream 
lined weights, with a twenty-foot pipe and a friction 
reducing nose. It drops to the bottom at a rate of thir 
teen miles an hour, and is capable of bringing up samples 
as deep as its length. The longest core brought up thus 
far, however, is twelve feet. 
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For Circulating Constant Tem- 
perature Water or Oil Through 
Refractometers, Condensers, Etc., 


MINIATURE 
CIRCULATING , 
PUMP 


@Light, compact 
and readily porta- 
ble—they weigh 
only 10 lbs. and 
measure only 4x8 
x15 in. 


@Immersion or table mounting models. Immer- 
sion model available with laboratory support rod 
mounting as illustrated, or with ‘‘C’’ clamp mount- 
ing for clamping to any bath wall up to 3 in. thick. 


Fully Described in Catalog 38-A 


AMERICAN INSTRUMENT CO. 
8010-8020 Georgia Ave. Silver Spring, Md. 


INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
aphiape 100 strips, and in sheets 


Catalogue of Laboratory Reagents upon Request 


THE COLEMAN & BELL co. 


CH MANUFACTURING CHEMISTS 


NORWOOD, OHIO, U.S.A. 


The Standard for 


Microscope Glass 


Gold Seal 
Microscope 
Slides and 
Cover 
Glasses 


Crysta! Clear 
Non-Corrosive 
Will Not Fog 


MADE IN U.S.A. 


Microscopic work demands glass of unusual clarity. Gold 
Seal Slides and Cover Glasses are made from glass practically 
free from alkali. They attain a precise and uniform thinness 
of plane surface. Therefore, Gold Seal offers an unusual 
degree of crystal clarity. Further, Gold Seal is guaranteed 
against corrosion, fogging or any imperfection. Specify 


Gold Seal Slides and Cover Glasses. 


DAY FREE TRIAL OFFER 


Any stopwatch listed in our 
catalogue No. 11, fully illus- 
trating and describing more 
than 40 types of stopwatches. 


Ask for your FREE copy. 
No salesmen will call. 


A. R. & J. E. MEYLAN 


“Specialists in timing instruments.” 


266 West 40th St. New York City, N. Y¥. 


LANGUAGES 
Made LRAALY By 
LINGUAPHUNE 


This amazing new Method enables you, in your own 
home, to speak and read any of 23 foreign languages 
in an incredibly short time. Endorsed by leading uni- 
versity professors and thousands of men and women 
as the quickest, simplest and most thorough language 
method. Send for catalogue and FREE Trial Offer. 


LINGUAPHONE INSTITUTE 


39 Rockefeller Center New York, City 
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Bottom samples thus obtained show that there is a 
very thin layer of mud on the bottom of the canyon, 
underlain by deeper strata of sand, rounded gravel, or 
rock. The water-worn gravel was probably formed when 
the canyon was a terrestrial river bed. 

One wall of the outer canyon, where it resembles the 
Grand Canyon of Arizona, is formed of granite, overlain 
by sedimentary rocks of Tertiary age. The Tertiary was 
the long Age of Mammals, that ended with the coming 
of the Pleistocene or Ice Age a million years ago. Al- 
though the existence of the Monterey Canyon has been 
known for forty years, it is only now being explored in 
detail by Professor Shepard and his co-workers. 


TAGGED IRON ATOMS 


CURRENT theories about how the body uses iron for 
blood-building have been upset by studies with radioactive 
iron atoms, Professor George H. Whipple, of the Roch- 
ester, N. Y., University School of Medicine, reported at 
the Duke University symposium on medical problems. 

Professor Whipple shared in a Nobel Prize award for 
his studies which led to discovery of the liver cure for 
pernicious anemia. 

Liver still stands at the head of the list of foods that 
promote the building of hemoglobin and red blood cells 
in anemia, Professor Whipple said. He showed how 
this was learned from studies in which newly-formed blood 
and hemoglobin can be measured week by week in anemic 
dogs and the amount formed accurately determined as 
related to any given article of diet. After liver, kidney 
and other meat products stand high on the list of blood- 
building foods, whereas vegetables and dairy products 
stand low. Describing his latest studies with the tagged 
iron atoms, produced by the atom-smashing cyclotron of 
Professor E. O. Lawrence, of the University of California, 
Professor Whipple said: ‘‘The use of this precious mate- 
rial shows that many of our beliefs about iron absorption 
and utilization are incorrect. The anemic dog absorbs 
iron readily whereas the non-anemic dog, whose iron stores 
are adequate, absorbs very little if any demonstrable iron. 
The difference as shown by the use of radioactive iron is 
quite striking.’’ 

The way iron is transported in the body, long in dis- 
pute, will probably be cleared up by the use of radio- 
active iron atoms. Such atoms, because of their radio- 
activity, can easily be located anywhere in the body and 
their course through the body, along with untagged iron 
atoms normally taken into the body, can be detected. 
Within the first few hours after radioactive iron is given 
by mouth it is carried in the blood plasma in the non- 
protein part. Protein substances, more familiar as meat 
and eggs, are a necessity for the formation of hemoglobin, 
red coloring matter of the blood which carries life-essen- 
tial oxygen through the body. Within a few hours the 
radioactive iron begins to appear in the protein fraction 
of the red blood cells. Whether this is associated with 
hemoglobin can not as yet be said. 


VITAMIN B 
‘‘Wuat to do about vitamin B?’’ is a question 
making life harder for nutrition experts. 
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At the opening session of the American Dietetic Aggo. 
ciation at Milwaukee the vitamin B Complex—and it ;, 
complex—was put plainly before America’s diet planner, 
by Dr. C. A. Elvehjem, of the University of Wisconsin, 

No less than six factors contained in vitamin B and 4) 
given tentative names and health functions were listeq 
by Dr. Elvehjem, who said the splitting up of this 
vitamin has been figuratively like the explosion of a giant 
firecracker under it, leaving the scientists to pick up the 
bits. 

One ‘‘bit’’ is riboflavin, which has been associated 
mainly with growth, but it is now gaining recognition 
as a factor against nerve degeneration. This particular 
part of vitamin B may be what is lacking when the nerves 
of beriberi sufferers are affected. Apparently, also, severe 
deficiency of this factor underlies cataracts rats get from 
nutrition deficiency. 

Nicotinic acid, another of the ‘‘bits,’’ is believed to 
be the main factor in vitamin B that figures—by its ab. 
sence—in pellagra. Other food deficiencies may play a 
part in this disease, but ‘‘it does appear that the major. 
ity of the classical symptoms of pellagra respond to 
nicotinic acid.’’ 

Since, by one estimate, there are a million people in the 
United States whose food does not protect them against 
pellagra, Dr. Elvehjem added, ‘‘It is obvious that some- 
thing should be done.’’ 

Whether millions of Americans should make up such 
deficiencies in vitamin factors at the grocery store or the 
drug store is a question on which dietitians must take 
a stand, pointing out that synthetic vitamins that can 
be taken like pills are here and clinicians find them valt- 
able in many instances. At wholesale prices ‘the cost of 
a daily requirement of riboflavin is four cents, nicotinic 
acid a tenth of a cent, thiamin one cent. ‘‘ Personally,” 
he added, ‘‘I prefer to consume my daily requirement of 
thiamin in the form of a pork chop, my riboflavin as 4 
glass or two of milk, and by nicotinic acid as a small 
piece of liver. However, this does not mean that foods 
should not be fortified with some of the above compounds 
under certain conditions. ’’ 


THE STABLE FLY AS A POSSIBLE CARRIER 
OF THE VIRUS OF INFANTILE 
PARALYSIS 


STABLE flies and other biting insects should be reinvesti- 
gated as possible carriers of the virus that causes infantile 
paralysis, in the opinion of Dr. L. L. Lumsden, U. §. 
Public Health Service. Dr. Lumsden has been giving 4 
series of lectures at the University of California 4 
Berkeley. 

Much work has been done on this theory in the past, but 
the theory was discarded because no vector of any kind 
has been shown to be capable of carrying the virus o 
the disease. 

Dr. Lumsden contends that the essential causative fat 
tors of infantile paralysis are unknown and that work 
should be done to determine the possibility of a combin* 
tion of biting insects as vectors, or carriers, and of lowe 
animals as reservoirs of the infection. ‘‘ Reports of rece! 
observations and experiments by workers at the Univer 
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sity of Bern, Switzerland, ‘‘Dr. Lumsden said, ‘‘ appear 
to strengthen the suspicion that bovine and also porcine 
animals may serve at times as reservoirs.’’ 

The facts on which the theory of an insect carrier of 
the disease is based are that more cases of the disease 
occur in rural areas, proportionately speaking, and that 
it usually oceurs at the season when infectious diseases 
like typhoid fever, yellow fever and malaria, in which 
insects play a part as carriers, are most numerous. 

The fact that the disease in its epidemic form tends 
to confine itself to certain areas has called for much 
speculation regarding local causative factors, Dr. Lums- 
den said. Undoubtedly many humans in these areas 
yho might be considered as carriers have traveled to other 
points without spreading the disease. 

In some of the earlier studies, it was pointed out, scien- 
tists were able to transmit a form of the disease to mon- 
keys from the stable fly, but these cases were so few 
that the fly theory was finally discarded as untenable. 


ITEMS 

Out of super-heavy elements, created alone in the lab- 
oratories of science and not found naturally on the earth, 
comes 2 new radioactive transformation of matter never 
before known. By bombarding the heaviest element, 
uranium, for months with the atomic particles known as 
neutrons, the German physical chemists Drs. O. Hahn, 
L. Meitner and F. Strassmann, of the Kaiser Wilhelm 
Institute for Chemistry in Berlin-Dahlem have succeeded 
in creating the new transformation out of element No. 95, 


B called eka-iridium. The eka-iridium, it is found, breaks 


down with a transformation having a half-life period of 
60 days. It is believed that the bombardment of uranium 
by neutrons makes the latter penetrate into the uranium 
atoms and builds up elements, heavier than uranium (No. 
92) which exist for only brief periods of time. In this 
way artificially-created atoms probably up to atomic num- 
ber No. 97 have been created. The German report appears 
in Naturwissenschaften. 


Ir salmon were as constantly visible as robins or blue- 
birds, they would be as celebrated for their skill in build- 
ing nests and their vigilance and valor in defending 
them, it appears from a study reported to the Smith- 
sonian Institution by Dr. Leonard P. Schultz, curator of 
fishes in the U. 8. National Museum. The female of the 
salmon species does all the nest building. She is very 
skilful in the way she lets the water carry away the sand 
and gravel she scoops up with sidewise scrapings of her 
body, leaving a saucer-like depression in the bottom. 
After she has deposited part of her eggs and the male 
has fertilized them, she covers them over with gravel and 


Bthen scoops out another nest immediately upstream. 


Some of the gravel from the second digging helps to 
protect the first nest. Both male and female fish guard 
the nest. 


A NEw instrument, the adaptometer, which detects night 
blindness within eight minutes, has been developed by Dr. 
J.B. Feldman, of Philadelphia. Night blindness, be- 
lieved responsible for many of the thousands of fatal 
dutomobile accidents that oceur after dark, is an inability 
of the eye to adapt itself to dim light. It can generally 


SCIENCE—SUPPLEMENT il 


be remedied by intensive dosing with vitamin A or by 
a diet rich in the food sources of this vitamin, such as 
dairy products, green vegetables and carrots. Exposure 
to glare or strong light bleaches out the visual purpie, a 


substance in the retina of the eye necessary for sight. 


When sufficient vitamin A is present, the visual purple is 
regenerated and the individual can see again. The 
adaptometer measures the speed of this regeneration. 
For normal persons it does not exceed five minutes. Any 
more than that indicates the presence of night blindness. 
The person being tested fixes his eyes on a strong light 
in the upper part of the adaptometer. After three min- 
utes this bright light is turned off and the person is 
apparently in darkness. However, a very weak test light 
is automatically turned on when the bright light is 
switched off. If the person can not see this weak light 
within five minutes, he has night blindness. 


WPA WORKERS, engaged in almost every conceivable 
type of activity, are being employed in New York City to 
work out highly complex mathematical tables of impor- 
tance not only to mathematicians but to all sciences depen- 
dent upon mathematics. They have already completed 
computation of the value of the function e* at intervals of 
.00001 for x ranging between — 2.5 and 2.5 and are work- 
ing on other tables as well under the direction of Dr. 
Arnold N. Lowan of Brooklyn College. The work is of 
an essential type, but of such a large order that no indi- 
vidual scientist is ordinarily capable of its execution. 
Sponsor of the project is Dr. Lyman T. Briggs, director 
of the National Bureau of Standards. 


THE first ‘‘light conditioned’’ railroad car in the 
United States, equipped with Polaroid variable density 
windows, has been placed in service on the Union Pacific 
Railroad’s ‘‘City of Los Angeles,’’ a streamliner. Pas- 
sengers in the car, fitted out as an observation car, can 
now control the brightness of light coming through the 
window by turning a knob. Only one of the two ‘‘City 
of Los Angeles’’ units is thus far equipped with the 
ear. The windows are made of a polarizing material, 
which cuts out light vibrating in one plane. By rotating 
the Polaroid 90 degrees all the light can be cut out, 
with varying amounts in between depending upon the 
amount of turn. 


SUCCESSFUL development of a tiny radio tube whose 
possible applications include mechanical ‘‘ears’’ for the 
deaf that are four times as sensitive as present types and 
police and foot soldier radio receiving sets has been an- 
nounced by the Hytronic Laboratories at Salem, Mass., 
after two years of research. Developed primarily for the 
construction of an improved hearing aid, the miniature 
tubes are one and five eighths inches long and nine six- 
teenths of an inch in diameter. MHair-like filaments, 
small grids and other parts correspondingly small make 
the use of magnifying lenses necessary during manu- 
facture. The tubes operate from a small battery no 
larger than flashlight cells. It can be incorporated into 
a hearing aid no longer than four inches. Operating on a 
filament voltage of 1.4 volts, the tiny tubes have a drain 
of .070 amperes. The tubes are made in a triode, tetrode, 
input pentode and output pentode. 
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SPRAGUE DAWLEY, 
Pioneers in development of the Atandard laboratory rat 


Madison, Wisconsin 


INC. 


INSTITUTE FOR MATHEMATICAL AND 
STATISTICAL RESEARCH 

55 West 42nd Street New York, N. Y. 

The Institute specializes in the application of mathemati- 
eal and statistical methods to problems in Education, Psy- 
chology, Biology, Medicine, the Social Sciences, Economics, 
Labor Relations, Business, and Administration. We evalu- 
ate and interpret materials and data, analyze their signifi- 
cance, present them in form of tables and diagrams, and 


TAYLOR PHOSPHATE 


COMPARATOR 


For determining the 
content of 
oiler water. Simple, 


prepare them for publication. 


rapid, economical. 


for 300 Mimeo Stencils 
Special to Schools 


$3.75 


2067 Broadway, N. Y. City 


Elliot Stencil File 


Write for descriptive circular 


Elliot Stencil File Company 


$17.50 F.O.B. Balto. 
Extra slides for pH 
control $7.50 each. 


Full information on 


request. 
W. A. Taylor & Co., Inc. 
891 Linden Ave. Baltimore, Md. 


Write for Complete 
Descriptive Literature 


a filing cost of 9/10c per slide. 
EMPIRE LABORATORY SUPPLY CO. 


UNUSUAL FLEXIBILITY - - - 
- = = GREATER ECONOMY 


EMPIRE LAB-AID 
MICRO-SLIDE CABINET 


Provides for the filing of every size micro-slide (both for visible and 
non-visible filing) as well as for lantern slides and index cards. Pro- 
viding a sectional filing system, you may purchase individual units 
as needed. Costs as low as 1/3 of a cent per slide for non-visible 
filing and as low as 1 cent per slide for visible filing. s 
Takes up but little space—makes every inch’ count 
Maximum of utility—taking but a minimum of wall and floor space. § 
In an area 19” x 19”, 24,000 slides (3x 1) can be visibly filed. Each 
drawer holds 400 3x1 slides visibly filed. A section of 3 drawers 
will hold 1,200 3 x 1 slides. 
EMPIRE LAB-AID MICRO-SLIDE UNIT (Patented), consisting of 
metal cabinet with olive green finish, outside measurements 19” 
19” x 5%4” with 3 drawers and any assortment of necessary $19 
Other prices upon request 
Special discounts of 5% in lots of 5 units; 10% in lots of210 units; 
15% in lots of 15 units; 20% in lots of 20 units or more 


MAXIMUM UTILITY 
Provides for either visible or non-visible filing of 3 x 1, 3 x 1% or 3x? 
micro-slides; also for index cards and lantern slides. Special Section 


for flat filing. 
NEW ADDITIONS! 
Cat. No. 18736—Drawer for filing of Paraffin Blocks. 
Cat. No. 18737—Holder for 3 Slides (see illustration right) $13.50 per 
thousand holders only. Each drawer will hold approximately 3% 


Holders—sufficient for 1000 slides. 
NTA 


Employing this method of filing. 
A Micro-Slide Cabinet Unit of 3 
Drawers, will hold 3,000 slides—at 
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A Record of Sustained Success 
SMITH’S 


ELEMENTS PHYSICS 


By ALPHeEus W. SMITH 
Professor of Physics, Ohio State University 


New Fourth Edition 
775 pages, 6x9, illustrated. $3.75 


Maintaining its position as a leading text in the field of elementary general physics, the new fourth 
edition of this eminently successful book has in the past five months been adopted by over fifty colleges 
and universities. Representative institutions in this rapidly growing list are: 


Colorado State College Purdue University 
Connecticut State College Tulane University 

Dartmouth College U. 8. Military Academy 
University of Kansas Virginia Polytechnic Institute 
Ohio State University Yale University 


In this revision, as in earlier editions, a limited number of physical principles are presented in such a way as to en- 
courage students to form clear and distinct physical concepts and to develop a capacity for seeing relations between 
physical prineiples. Many changes have been made to improve the presentation and to bring the material abreast 
of current developments. The problems have been entirely revised and rearranged. 


Other Recent Books in Physics 
| Harnwell—PRINCIPLES OF ELECTRICITY AND ELECTROMAGNETISM 


By Gaytorp P. HARNWELL, University of Pennsylvania. International Series in Physics. 
619 pages, $5.00 


Sutton—DEMONSTRATION EXPERIMENTS IN PHYSICS 
Edited by Ricnarp M. Surron, Haverford College. 545 pages, $4.50 


Kennard—KINETIC THEORY OF GASES 


By Earute H. Kennarp, Cornell University. International Series in Physics. 483 pages, 
$5.00 


Zemansky—HEAT AND THERMODYNAMICS 
By Mark W. Zemansky, College of the City of New York. 381 pages, $4.00 


Kemble—FUNDAMENTAL PRINCIPLES OF QUANTUM MECHANICS 


By Epwin C. Kemsie, Harvard University. International Series in Physics. 611 pages, 
$6.00 


Send for copies on approval 


BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, VD. C. 


SUN SPOTS 


SrorMY weather on earth, though it has laid whole 
states waste, is as nothing compared to what is happening 
on the face of the sun right now. If you will take a 
piece of well-smoked glass, or a couple of old photo 
films, and look at the sun, you will see a huge freckle near 
the middle of its face. 

That freckle is an enormous sun-spot, representing a 
pair of fiery tornadoes that darken a strip of solar terri- 
tory 100,000 or more miles long, and 50,000 miles wide at 
the widest part. Into that vast cloud half-a-dozen earths 
could be dropped at once, and still leave room for them to 
rattle around. 

The spot has been studied and photographed, since its 
first appearance around the edge of the rotating sun about 
a week ago, by Mrs. L. T. Day, astronomer at the U. 8S. 
Naval Observatory. It first showed up on her photo- 
graphic plates on October 5, and was due to disappear 
around the opposite side of the sun about October 18 
or 19. If it lasts through another rotation of the sun, 
it should reappear about November 2. 

There is some suggestion that this spot was ‘‘ budding’’ 
a month ago, Mrs. Day said. There was a small spot in 
about the same position on the sun’s face on Septem- 
ber 16. 

Sun-spots are an indication of intense activity on the 
sun, which is often reflected here on earth by magnetic 
storms. These storms are unobserved by human beings, 
because our senses have no way of perceiving magnetic 
changes. But they do affect us just the same, because 
they seriously interrupt telegraphic and radio communi- 
cation, and are frequently accompanied by flaring auroral 
outbursts. 

There was a magnetic storm at the time the smaller 
spot of mid-September crossed the sun’s meridian or 
central line. Already, the present spot has signalled its 
coming, with minor upsets in communications on October 
8 and 9.—FRANK THONE. 


NEW COSMIC RAY STUDIES 


TREMENDOUS bursts of atomic energy, caused when 
cosmic rays come down to earth, may scatter atomic débris 
over a room some 65 feet on a side, it is concluded in 
new cosmic ray studies announced in the current issue of 
Nature. 

Physicists of the University of Manchester, Drs. L. 
JAnossy and A. C. B. Lovell, report studies in which they 
made cosmic ray bursts, or showers as they are called, 
take their own pictures in a cloud chamber. Only when 
cosmic ray particles set off ‘‘trigger’’ mechanisms placed 
over 15 feet apart were photographs of the tracks taken. 

It is estimated that some of the bursts of atomic 
catastrophe contained 30,000 separate tracks. They con- 
clude that the total energy of a single burst could be as 
high as 10,000,000,000,000,000 electron volts. This energy, 
of 10,000 trillion electron volts, far surpasses any efforts 
of man to create high energy with machines. The peak 
energy now obtained from atom-smashing machines like 


cyclotrons is less than 15,000,000 electron volts. Even the 
great cyclotron now being built for Professor E. 0. Lay. 
rence at the University of California will yield particles 
having energies of only 50,000,000 electron volts. At 
10,000 trillion electron volts, the cosmic ray energy js 
something like a billion times greater. 


SOUND REPRODUCTION 


A NEW method of sound reproduction that combines the 
advantages of mechanical recording and optical repro. 
duction for talking motion pictures has been developed 
by a Dutch inventor and laboratory scientists of the N. y, 
Philips Gloeilampenfabriken of Eindhoven, Holland, the 
European electrical equipment manufacturer, has been 
reported to the Society of Motion Picture Engineers of 
New York. 

Invented by J. A. Miller, the new method uses a wedge- 
shaped cutting tool to remove varying portions of a black- 
coated film, leaving a transparent sound track suitable 
for reproduction in precisely the same manner as the more 
conventional photographically-recorded motion picture 
sound track. 

Advantages claimed for the system include freedom 
from ground noise, a difficult problem with ordinary 
optically-recorded sound tracks; possibility of playing 
back the sound track immediately without further proc- 
essing, a matter of advantage on the studio set; and free- 
dom from fogging, another difficulty with which recording 
engineers must deal. 

The special sound track used for making the record by 
the ‘‘mechanographic process,’’ as this has been named, 
consists of an ordinary film base covered by a layer of 
gelatin 60 microns thick topped by an opaque black 
coating. The wedge, whose shape is so calculated as to 
give an amplification of 40 times, digs more or less deeply 
into the film in accordance with the frequency of the sound 
being recorded. But since the tool is wedge-shaped, it 
also cuts a wider or narrower furrow. The portions from 
which the black coating are removed are thus transparent, 
giving a black-and-white track a photoelectric cell and 
amplification equipment can convert into sound. 

Freedom from ground noise comes from the fact that 
ordinary photographie grain does not oceur and the opaque 
coating is solidly black. The record is ready for playing 
back within a quarter of a second; a motion picture di- 
rector, therefore, can thus replay anything he wishes 
immediately to see how it sounds. If he doesn’t like it, 
he can record that passage over again on the spot. 

Mr. Miller hit upon the prineiple in 1931. He then 
asked the Philips laboratory for aid in developing the 
invention, now known as the Philips-Miller system, to 
practical usability. 


THE NEW CARTRIDGE STATIC 
SUPPRESSOR 
A SUPPRESSOR which banishes almost completely the 
menace of radio static to America’s commercial airliners 
has been developed by engineers of United Air Lines. 
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An Advance in 


Est. 1890 


PLAIN PRESERVED AND 
INJECTED SPECIMENS 


BOTANY SPECIMENS AND MOUNTS 
MICROSCOPIC SLIDES 


PROTOZOAN AND DROSOPHILA 
CULTURES 


LIVE MARINE AQUARIA SETS 


During the winter months, the Sup- 
ply Department ships living marine ma- 
terial, balanced sets of which are listed 
in our current catalogue. There are also 
many other living forms which can be 
easily shipped during the cold weather, 
which would prove more interesting in 
the classroom than preserved specimens. 


Weare very glad to furnish quotations 
on any of the items listed in our cata- 
logue, or on any other specimens which, 
due to the slight demand, are not listed 
in this booklet. 


We guarantee all our materials to give 
absolute satisfaction. 


Catalogues gladly furnished on request. 


Marine Biological Laboratory 


Supply Department 
Woods Hole Mass. 


of Great Importance to 
Chemical Education 


@ Molded in one piece from 
carbon-impregnated ma- 
terial. 


@ Free from distortion— 
inert to solvents. 


@ Hard—dense—virtually 
non-absorbent. 


@ Will not crack or break 
under ordinary weights ; 
or thermal shecks. Karcite Sink | 


@ Do not chip easily, re- , No. 8-675 
sist abrasion—Lighter, 
Stronger, Easier to Clean. 


MOLDED CERAMIC SINKS 


Karcite Sinks have a ceramic body of fine uniform texture, the 
pores of which are filled with carbon. Color—gray black. Smooth 
surface with dull gloss finish. 39 designs now available from stock. 
Distributed by most leading manufacturers of laboratory furniture. 
Be sure to specify Karcite Sinks on all orders. Write for Catalog 
and Price List. 


CERAMICS Mfg Ce: 
DIVISION FURNITURE ERTS” 


C. G. CAMPBELL, PRES. AND GEN. Mar. 
301 Lincoln St., Kewaunee, Wis. 


Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1208 Madison St., Evanston, Ill. 


amma. Kepresentatives in Principal Cities 


NESSLER SOLUTION 
prepared quickly and easily 


with 


NESSLER SALT 


A New Compound 
Now has more than 450 users 


A perfectly balanced, delicately adjusted 
salt for the rapid preparation of Nessler 
Solution. Free from Mercurous com- 
pounds, it forms a clear stable solution 
with Sodium hydroxide. 


Results in a very clear, stable solution, 
not affected by carbonates. Produces a 
perfectly clear solution with Ammonia 
which remains stable for a long time. 


Nessler Salts packaged in 68 gm. bottles. 
(Enough to make 1 liter Nessler Solution) 


$2.75 per bottle 


Write for Complete Information 
Sold Exclusively by 
EMPIRE 
LABORATORY SUPPLY CO., Inc. 
507-559 West 132nd Street» New York, N. Y. 
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Marking a major advance in aviation’s war on static 
that has in the past made vital radio reports and naviga- 
tion aids useless at times, the suppressor consists of a 
spring cartridge that fires a five-foot trailing wire out 
behind the ship. This wire, by providing a fine point 
from which static electricity charges that gather on the 
plane may be discharged, cuts out all but five per cent. 
of the static when it is used in combination with the anti- 
static loop antenna. This antenna has been standard 
equipment on American aircraft for about a year. The 
line’s planes are being fitted with the device as they 
pass through the company’s shops at Cheyenne, Wyo. 

The unique part of the set-up is the spring cartridge 
which fires the wire out when it is required. Trailing 
antennas are-not new in aviation, but all previous ones 
have used a small cloth sleeve that catches in the air 
stream to help pull them out. This wind sock, as it is 
called, unfortunately means that there is no fine point 
in the system from which the static electricity may be 
discharged. 

Paradoxical as it may seem, aviation’s advance is in 
some respects to blame for the necessity for such a device. 
Improved streamlining has eliminated the sharp points 
from to-day’s airplanes. But the old ships which did 
have the sharp points didn’t make the extensive use of 
radio that now characterizes aviation. The cartridge is 
fixed at one end of the horizontal stabilizer on the tail 
surface. It is ‘‘fired’’ by the pilot by throwing a switch 
when static gets bad enough to warrant its use. Throw- 
ing the switch shunts the entire load of the plane’s battery 
into the trigger mechanism, burning out a fuse that sets 
the trigger off. 

About $30,000 was spent in the development of the 
device. Among those playing a leading part in the work 
were Professor R. H. George, of Purdue University, and 
Herbert Hucke, then superintendent of the line’s radio 
laboratory and now with the Civil Aeronautics Authority. 
It was flight tested on a Boeing 247D 10-passenger trans- 
port converted by the line into a flight research labora- 
tory. The plane literally bristles with this antenna and 
nearly a dozen others of several different types. The 
eartridge is about six inches long and two inches in 
diameter.—LEONARD H. ENGEL. 


AMEBIC DYSENTERY 


THE lives and health of millions of people in this coun- 
try are endangered by the germs of amebic dystentery, 
was reported recently at the Duke University medical 
symposium. Amebic dysentery was a matter of nation- 
wide concern when an epidemic of it, causing many deaths, 
afflicted visitors to the Chicago World’s Fair and resi- 
dents of the city in 1933. 

According to a statement made by Dr. Charles Franklin 
Craig from 5 to 10 per cent. of the population of the 
country is infected with the germ or parasite of this 
disease. In some parts of the country from 30 to 40 
per cent. of the population is infected with this germ, 
Endamoeba histolytica. Liver abscess, resulting from 
this infection, may affect from 300,000 to 600,000 persons 
in the United States, Drs. Alton Ochsner and Michael 
DeBakey say as a conservative estimate. 
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Since liver abscess represents only about half the com. 
plications of the condition that require surgical attentio, 
it is estimated that from 500,000 to 1,000,000 persons may 
be affected by surgical complications of the infection, 
The figures do not, apparently, account for countless othe, 
persons who may have complication# requiring medica) 
treatment. 

Appendicitis, massive hemorrhage, perforation of th 
intestines with resulting peritonitis, brain abscess, spleen 
abscess, lung affections and skin ulcers and abscesses arp 


a few of the twelve conditions, including liver abscess | 


that are listed as complications from infection with this 
parasite. 

The vast majority of these infections are not accom. 
panied by symptoms of dysentery, Dr. Craig pointed out. 
Dysentery is characteristic of serious infection, but mos 
infections have with Endamoeba histolytica milder symp- 
toms which are generally mistaken for signs of some other 
condition. To avoid confusion, the infection should be 
called amebiasis and not amebic dysentery. 

The infection is by no means limited to the tropics and 
while it is most prevalent in the southern states of our 
country, enough occurs in the North so that public health 
officials and physicians should be on the look-out for it 
and should plan control measures. Liver abscess fo. 
lowing amebiasis occurs chiefly in adults and chiefly in 
men. The latter fact may be accounted for, it has been 
suggested, on the grounds that alcoholism, which predis. 
poses to liver inflammation and injury occurs more often 
in men than women. 


SULFANILAMIDE 
SULFANILAMIDE, new chemical remedy that has already 


saved thousands of lives threatened by pneumonia, menin- J 


gitis, childbed fever and streptococcus infections, is to be 
used next in a major offensive against blindness, espe: 
cially among children. This developed at a conference 
in Washington of eye specialists with medical officers of 
the U. S. Bureau of Indian Affairs. 

The particular form of blindness to be attacked by 
sulfanilamide is that which results from trachoma, the 
contagious eye disease that afflicts between 2,000 and 
3,000 new victims each year in the United States. About 
17 out of every 100 persons who get trachoma go blind. 
Quarantine regulations forbid the entry into the United 
States of any person suffering with trachoma, but cured 
cases are allowed to enter. 

Dr. Fred Loe, of the Indian Bureau, stationed at Rose: 
bud, S. D., reported that out of 140 trachoma patients 
treated with sulfanilamide, 114 were apparently cured. 
Other eye specialists have reported similar encouragitg 
results, especially in acute stages of the disease. Dr. Lo 
says it is too early to call these cases ‘‘sure cures,’ be 
cause there may yet be relapses, but symptoms of the dis 
ease have disappeared in the patients treated and those 
not already permanently blinded can see again. One 4” 
year-old man reported he saw more than ever before dur 
ing his entire life. 

Encouraging results with sulfanilamide treatment hav? 
led to plans for its large-scale use among Indians, of whom 
some 30,000 suffer from the disease. As soon as arrange 
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ments can be made, probably by November 1, sulfanila- 
mide treatment will be started among all child victims 
of the disease at the Tung River, Mont., Indian Reserva- 
tion. At one school of 130 pupils there, 84 cases of tra- 
choma have been reported. Children with trachoma at 
other Indian schools will be given the treatment as soon 


S hereafter as arrangements can be made. The schools at 
S chenawa, near Salem, Ore., and at Fort Defiance, Ariz., 


are slated for inclusion in the drive on trachoma with 
this new Weapon. 

Adults are not being neglected, but the drive is being 
started among children because they can be reached 
through the schools and given continuous treatment there, 
and also because there is some tendency for the condition 
to ‘‘burn itself out’’ in older patients. 

Trachoma, recognized by Egyptian doctors centuries 
before the Christian era, is more wide-spread among 
Indians than whites in the United States. Navajo In- 
dians are particularly afflicted with it. The condition 
starts with little soft lumps on the eyelids. Inflammation, 


f discharge and a thick fleshy film growing over the eye 


follow. This film blocks vision, and the scars it ieaves 
when it subsides may cause permanent blindness. 


FOREST FIRES 
ForEsT fires like the great conflagration now raging 
on both sides of the U. S.-Canadian border near the head 
of Lake Superior, can kill men and animals long after the 
last red embers have died out and new green growth has 


begun to hide the wide black scars. How this delayed 


death can come to burned-over timber country is told in 
the forthcoming issue of the Journal of Forestry, by 
Hoyes Lloyd, superintendent of wildlife protection in the 
Canadian National Parks. 

In past years, great forest fires of unknown origin 
devastated large areas in northern Ontario. When new 


s growth came in, it was not the same kind of trees that 


had been burned, but a vegetation type representing an 
earlier stage in ecological succession. This is usual 
after forest fires. 

The new vegetation, in its turn, supported an entirely 
different array of animal life; it was the home of deer 
instead of the caribou that had dominated the animal 
community of the burned forest. Some have said that the 
caribou migrated, but Mr. Lloyd believes that the animals 
that survived the fire simply failed to reproduce, and that 
the caribou just weren’t anywhere any more. 

On the caribou a population of Indians, estimated at 
10,000, once depended for their principal food supply. 
These Indians were fairly prosperous, and it was profit- 
able for the whites to operate trading posts among them. 
After the caribou vanished, however, starvation among 
the Indians became the rule rather than the exception. 
Their population dropped to a tenth of the original num- 
ber and their prosperity vanished. The trading posts had 
to be closed. 

The story is the same in other regions, Mr. Lloyd de- 
¢lares. Where ‘*big woods’’ are burned, ‘‘ little woods’’ 
take their place, and their game population is quite dif- 
ferent. It is usually dominated by deer. But if the fire 
follows logging-off operations the burning is apt to be 
Tepeated several times, and the scanty vegetation that 
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comes in is so little able to support animal life that the 
region becomes comparatively a biological desert. 


ITEMS 


To Dr. Francis A. Jenkins, associate professor of physics 
at the University of California goes the honor of making 
the first scientific use of the giant 225-ton atom smasher 
cyclotron here, it is announced. Designed to smash 
atoms and produce radioactive elements in quantities suffi- 
cient for biological experimentation, the new cyclotron is 
still four or five months away from first tests of its atom- 
smashing ability. But Dr. Jenkins employed its powerful 
electro magnets, now finished, to generate a strong mag- 
netie field and make studies of the splitting of spectral 
lines by the field. 


CIvIL engineers will build a suspension bridge span over 
two miles long if and when there is a demand for it, and 
enough automobiles to pay for its construction through 
tolls. Such a bridge would dwarf the present giant 4,200- 
foot span across the Golden Gate at San Francisco. This 
prediction was made at the Rochester meeting of the Amer- 
ican Society of Civil Engineers by D. B. Steinman, con- 
sulting engineer of New York City. 


ALUMINUM ore deposits that rank among the largest in 
the world are among the things that give Hungary out- 
standing importance in Europe’s present state of military 
and economic turmoil. Professor Quentin D. Singewald, 
of the University of Rochester, describes these bauxite 
beds in the November issue of Economic Geology. A\l- 
though the ore bodies were discovered in 1915, they were 
not worked until recently. Production was negligible be- 
fore 1932, yet it reached nearly half a million tons in 
1937, and is now pressing close upon the bauxite produc- 


tion in France, for some years the world’s outstanding: 


leader. 


A SHORT-CIRCUITING operation to relieve chronic watery 
eyes was reported by Dr. William H. Stokes, of Omaha, 
Nebr., at the meeting in Washington of the American 
Academy of Ophthalmology and Otolaryngology. When 
infection or inflammation permanently blocks the tube 
through which the tears naturally leave the eye after bath- 
ing it, Dr. Stokes cuts a new opening from the tear sae 
into the nose. The operation is not new, but Dr. Stokes 
has improved it by placing the short-cireuit higher than 
has been customary before. In this way he uses more of 
the normal lower end of the tear sac and upper end of 
the duct. The result is closer to nature’s own tear drain- 
age arrangement. 


In the German popular science journal, Die Umschau, 
Dr. Werner Hofmann, official food chemist of the Bakeries 
Institute in Berlin, tells of his efforts to find replacements 
for the fats now used in the baked-goods industries, and 
to reduce the total quantities used. Among the substi- 
tutes he mentions peanut oil, palm oil, soybean oil, even 
whale-oil. It was necessary to harden all of them by 
hydrogenation before passable results could be obtained. 
Soybean oil, from which great results were anticipated, 
proved especially disappointing. The oil has a persistent, 
strong, ‘‘beany’’ taste; also it tends to come out on the 
crust, making the products ‘‘greasy and messy.’’ 
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BOTANICAL MUSEUM LEAFLETS 


containing notable papers on Taxonomy, 
Paleobotany, Ethno- and Economic Botany. 


Subscription rate $2.50 per volume 
Volumes I to V available $2.50 each. 


THE GENUS EPIDENDRUM IN THE UNITED 


STATES AND MIDDLE AMERICA 
233 pages, 1936. 


Price $5.00 per volume. 
Address inquiries to the 


Botanical Museum, Harvard University 
CAMBRIDGE, MASSACHUSETTS. 


LaMOTTE SOIL TESKIT 


A pocket size Kit designed for the amateur gar- 
dener which enables you to tell quickly how ‘‘sweet’’ 
or how ‘‘sour’’ (alkaline or acid) your soil is. A 
color chart gives the result without any calcula- 
tions. Complete with LaMotte Soil Handbook and 
full instructions, price $2.00 F.0.B., Baltimore, Md. 


LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. 


POSITION WANTED. Technician, degree in 
Zoology and several years laboratory experience, 
wishes position. Preparation of quality slides for 
university courses in Biology. Extensive experi- 
ence with zoological and botanical materials. 
Research technique a_ speciality. Up-to-date 
microtechnical methods. Excellent references. 
Address “L.E.A.,” e/o SCIENCE, 3941 Grand 
Central Terminal, New York, N. Y. 


WANTED. USED PRECISION RO- 
TARY MICROTOME. Must be in first 
class condition. Answer E. B. K., care 
of Science, 3941 Grand Central Terminal, 
New York, N. Y. 


Elliot Stencil File 


for 300 Mimeo Stencils 
Special to Schools 


$3.75 
Write for descriptive circular 


Elliot Stencil File Company 
2067 Broadway, N. Y. City 


tised Glarses? All makes 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


ALDEN LORING, OWEGO.RN.Y. 


Catalog free, 
Box B. 


OSIRIS 


Studies on the History and Philosophy of 
Science and on the History of Learning 
and Culture 


Series of supplementary volumes to [sis 


Edited by GEORGE SARTON, 
D.Sc. 


Three volumes have already appeared. Sub- 
scription to vol. 4 (1938) is open. The edition 
is limited and relatively small. Libraries wish- 
ing to secure a copy should send their subscrip- 
tion to these volumes (or a continuation order 
for the whole series) to the Saint Catherine 
Press, Bruges, Belgium. 


The price is $5 per volume of the average 
size of Jsis volumes (except vol. 1 costing $6). 


The vols. of Osiris will contain, in general, 
series of articles devoted to a single subject, 
and also longer memoirs. It is proposed to 
publish one volume a year, or exceptionally two, 
but not more. 


Isis will continue to be a quarterly journal 
containing shorter articles, reviews, notes and 
correspondence and critical bibliographies. The 
removal of the longer articles to Osiris will in- 
crease the variety and attractiveness of Isis. 


ZERO TO EIGHTY 


By Dr. E. F. Nortarup 
An exciting tale of an imaginary trip around the 
moon, based on scientific facts, and written by an 
eminent inventor of the Ajax- Northrup High Fre- 
quency Induction Furnace. 
Illustrated $3.00 


SCIENTIFIC PUBLISHING CO. Princeton, N. J. 


INSTITUTE FOR MATHEMATICAL AND 
STATISTICAL RESEARCH 
55 West 42nd Street New York, N. Y. 


The Institute specializes in the application of mathemati- 
cal and statistical methods to problems in Education, Psy- 
chology, Biology, Medicine, the Social Sciences, Economics, 
Labor Relations, Business, and Administration. We evalu- 
ate and interpret materials and data, analyze their signifi- 
cance, present them in form of tables and diagrams, and 
prepare them for publication. 


LANGUAGES 
Made LaALY By 
LINGUAPHONE 


This amazing new Method enables in your own 
home, to speak and read any of 23 forel ign languages 
in an incredibly short time. Endorsed by leading uni- 
versity professors and thousands of men and women 
as the quickest, simplest and most thorough language 
method. Send for catalogue and FREE Trial Offer. 


LINGUAPHONE INSTITUTE 


39 Rockefeller Center New York, City 
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Five-place Arcs Sines and Cosines for Machine 
Calculation Interpolating to Eight. Price $2.00. 
Microscopic Theory. Shanghai, 1924. Price $3.00. 


C. W. Woodworth 
2237 Carlton St. Berkeley, Cal. 
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PROCEDURES 


EXPERIMENTAL 
PHYSICS 


BY JOHN STRONG, Ph.D. 


Assistant Professor of Physics in Astrophysics, 
California Institute of Technology 


IN COLLABORATION WITH 


H. VICTOR NEHER, Ph.D. (California Institute of Technol- 
ogy), ALBERT E. WHITFORD, Ph.D. (Washburn Observa- 
tory, University of Wisconsin), C HAWLEY CARTWRIGHT, 
Ph.D. (Massachusetts Institute of Technology), and ROGER 
HAYWARD (Architect, Pasadena, California) 


642 pp., 6x9 in., over 400 illus.,'$5 


Describes up-to-date proce- 
dures, apparatuses, and techniques in experimental 
physics, many of them appearing here in print for the 
first time. Of the others, many are not adequately de- 
scribed elsewhere, or they are scattered (too often in 
books that are inaccessible or written in foreign lan- 
guages), so that they are not conveniently availiable 
for reference. Strong’s new book assembles in one 
compact volume carefully tested scientific procedures 
—both new and old—and the results of research. In 
addition, it cites commercial firms selling research ma- 
terials and apparatus. 

Illustrations a unique feature 


The gap between exposition on the laboratory arts 
and actual contact with them is nicely bridged in 
Strong’s book by over 400 illustrations, as modern and 
timely as the book itself. 

Instead of the usual idealistic type, these illustrations 
(prepared for a uniform reduction in size of %) are 
real and life-like, and show how the object actually 
looks. They are the work of Roger Hayward, a com- 
petent artist, one who is well grounded in a knowledge 
of the procedures treated. 


PRENTICE-HALL, Ine. 
70 Fifth Ave., New York, N. Y. 


- EXAMINE THE BOOK FOR 10 DAYS FREE 


i PRENTICE-HALL, Inc., 70 Fifth Avenue New York, N. Y. | 
Book No. Z-44. 
] Send me a copy of Strong’s PROCEDURES IN —— 


MENTAL PHYSICS. Within 10 days, I will either remit $5 
Jin full payment, or return the book and owe you nothing. 5) 
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VoL. 88, No. 2987 


SCIENCE NEWS 


Science Service, Washington, D. C. 


HAWAII DURING THE AGE OF GLACIERS 


RECENT geological researches indicate that Hawaii had 
its own ice cap during the Age of Glaciers. At the same 
time one of the islands, Lanai, was sunk almost 1,200 
feet into the ocean. 

Ice-carved lava flows indicate that Mauna Kea’s lofty 
but sleeping voleanic peak had an ice cap during the 
time when America’s northern regions and high mountain 
ranges were covered with glaciers. Studies of the sum- 
mit by Dr. Herbert E. Gregory, of the Bishop Museum, 
and Dr. Chester K. Wentworth, of the Honolulu Board of 
Water Supply, assisted by local ranch managers and the 
United States Army, show that ice crept down from the 
summit, almost 14,000 feet above sea-level, to about 10,500 
feet above sea-level, where it deposited moraines similar 
to those found in other glaciated regions. 

Snowline during the ice age, the authors report in the 
Bulletin of the Geological Society of America, was de- 
pressed to about 12,000 feet above sea-level, while to-day, 
with the ice retreating rapidly in most parts of the world, 
the summer snowline in Hawaii would stand at 15,000 
feet, if the mountains were sufficiently high. Quite active 
before the coming of the world-wide cooling of climate 
that produced the Pleistocene ice ages, Mauna Kea shows 
no evidence of activity during the intervals between ice 
advances and has erupted only mildly since the ice 
retreated. 

Only a short distance from Mauna Kea, on the island 
of Lanai, Dr. Harold T. Stearns, of the U. 8. Geological 
Survey, found that the arid shoreline of the lava islet 
had once stood 1,200 feet higher than at present, and 
had fallen in a number of steps to the present level. 

Describing his researches in the Bulletin of the Geo- 
logical Society of America, Dr. Stearns states that the 
island has emerged from the sea at an irregular rate, 
forming definite beaches when it was submerged 1,200 
feet more than at present, another when it was under 
water by 560 feet more than it is now, a series of beaches 
from 560 to 250 feet above sea-level, and a pronounced 
beach at 250 feet above sea-level. Only 95 feet above 
present sea-level are a series of sea-deposited conglomer- 
ates, attesting to a shoreline at that level in the past. 
Below present sea-level, submerged shorelines tell of sea- 
levels lowered 300 and 60 feet, perhaps during the ice 
ages. The evidence suggests that all the Hawaiian 
Islands were submerged and then elevated during the 
past. The changes in shoreline are too great to be ex- 
plained by changes in sea-level caused by the growth and 
shrinkage of polar ice caps during the Pleistocene ice 
ages, although the later, lower terraces may be the result 
of this. 


THE THIRD JAVA APE-MAN SKULL 


A NEW-FOUND skulleap of Pithecanthropus, ancient 
ape-man of Java, is unique in showing a marked resem- 
blanee to the skulls of the Peking race found in caves 
in northern China. This resemblance consists in a 
noticeable arching or doming of the top of the skull, 


which is not present in the two previously known Pithe. 
eanthropus skulls, one discovered in 1937 and the othe 
in 1891. 

The new find is described in Nature by Dr. G. H. RB 
von Koenigswald, who works under the auspices of the 
Carnegie Institution of Washington, and Dr. Fran, 
Weidenreich, of the Peiping Union Medical College, 
leader of researches at the Choukoutien caves, where 
remains of Peking man are found. 

The third Pitheeanthropus skull, like its two prede. 
cessors, is a large fragment. It consists of the complete 
right parietal bone, which makes up most of the side of 
the skull, with part of the left parietal and a piece of 
the occipital bone, which forms the back of the skull. 

The fragment exhibits a crest along the top and a de. 
pression on the side, which ‘‘entirely correspond to those 
which are characteristic of the Sinanthropus skulls. The 
pronounced flattening of the cap, so specific for the two 
Pithecanthropus skulls known hitherto, is completely miss- 
ing in the case of this new Pithecanthropus skull.’’ 

On the other hand, the new skull has certain features 
in common with both Java and Peking skulls, especially 
in a general lowness of the entire cap as compared with 
the higher doming in skulls of modern man, and in having 
its greatest width at the sides of the face just forward 
of the ears, instead of much higher up, as in present-day 
races. The condition of the sutures or seams between 
the bones indicates that the skull is that of a juvenile 
individual. 

It is pointed out in conclusion that ‘‘All the new 
Pithecanthropus finds demonstrate how important and 
promising it is to search for fossil man in Java.’’ 


THE USE OF GAS IN THE ERADICATION OF 
PLANT DISEASES 


AMERICA’S great tobacco crop has been saved from its 
most menacing enemy by a gas warfare method, and the 
way opened for application of the same method in attacks 
on other plant diseases, by investigators at Duke Uni- 
versity and the Virginia Agricultural Experiment Station 
in cooperative investigations. 

Blue mold, or Peronospora tabacina, which is a plant 
itself, was singled out of several thousand plant dis- 
eases for special investigation. It works only in dark- 
ness, preferably between midnight and daylight. Like 
certain human diseases, it thrives best upon a healthy 
living host. Its dust-like reproduction bodies, or spores, 
are scattered far and wide by the winds, or fall to the 
ground in leaves and there lie in wait for any tobacco 
plants which unsuspecting farmers may plant in the in 
fested soil. The wind-borne spores, which scattered 
from Florida to Canada last year, send out feeding tubes 
into any part of the tobacco leaf, even the hairs, but 
only when dew or water is on the leaf. Although it some 
times appears in the fields, in early spring, its greatest 
destruction is to be found in tobacco seed beds. 

When sprays were applied, their disinfecting action 
did not always reach the microscopic spores. Almost 
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CHICAGO. 


NEW 
HEVI-BASE BURNER 


Non-Tipping—Non-Clogging 


% This new burner offers several distinct advan- 
tages over former designs of low-priced, general-pur- 
pose burners. Its extra heavy, four-footed, 45-inch 
base eliminates tipping under normal use. . . . It has 
no central orifice to become clogged . . . is easily ad- 
justed from non-luminous to full yellow flame... 
ismade of non-corrodible metals attractively finished 
in enamel and polished nickel and de- 
signed to operate efficiently with all 
types of gases (natural, bottled and 
gasoline gases require the special retar- 
dation tip illustrated). When order- 
ing specify type of gas used and ap- 
proximate BTU’s. With plain tip $.55. 
With retardation tip $.75. 


For complete listings of Chemistry, Physics, Biol- 
ogy and General Science Laboratory Supplies see 
our catalog No. 48. If not in your files, write. 


EMPIRE IMPROVED 


AUTOTECHNICON 


Fixes, Clears, Dehydrates, and Impreg- 
nates Tissue Automatically 


The Empire Autotechnicon automati- 
cally transfers tissues through fixing, 
dehydrating, clearing and impregnating 
fluids. It is electrically motivated, set 
into operation by a single movement of 
aswitch. A special timing disc enables 
the technician to fix the length of time 
during which the tissues are to remain 
immersed in the various fluids. The 
time may be the same or different for 
every fluid and can be varied from 74 
minutes to 48 hours. 


WORKS DAY AND NIGHT, SUNDAYS, HOLI- 
DAYS... ALWAYS. DOES NOT “FORGET” 
to change the tissues from one fluid to the next. 


ECONOMICAL ... ACCURATE... STURDILY 
CONSTRUCTED 


Price complete (without Paraffin 


Paraffin Bath ............each 60.00 


Write for our descriptive catalog on the 
new improved Autotechnicon 


Empire Laboratory Supply Co., Inc. 


507-559 West 132nd Street 
New York, N. Y. 
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simultaneously, investigators in Australia and at Duke 
University realized that new technics in plant protection 
were necessary. Gas was the logical answer, gas that 
would penetrate to all parts of the plant above ground 
and cover all exposed surfaces. Several chemicals were 
tried. Some destroyed the seed beds like fire, some were 
ineffective. Benzol, xylol and tolulol, hydrocarbons dis- 
tilled from coal, were effective. But an accident oc- 
curred: a seed bed upon which investigations were being 
conducted was destroyed. So the work was taken to the 
laboratory. Plants were grown in glass jars, tempera- 
tures were regulated, benzol vapor concentrations were 
precisely controlled and checked by gas analysis technic. 

The effect of benzol on tobacco seedlings was minutely 
studied. Working night and day, it was determined 
precisely how much benzol was required to cause injury 
to tobacco seedlings. Over 1,000 square yards of tobacco 
beds in North Carolina and Virginia were fumigated. 
The tricks of the parasite were learned in the cold, wet 
nights of early spring. Time after time, the blue mold 
was destroyed on the second night of fumigation. 

For the first time a method was demonstrated which 
would kill the parasite without harming the plants. The 
disease could be held in check with one thirtieth the 
amount of vapor required to destroy the plants. One 
sixth of the amount of gas lethal to the plants would 
completely destroy the fungus after the second appli- 
cation. This discovery is important. A chemical has 
been discovered that would harmlessly penetrate the tis- 
sues of the host and yet destroy the parasite. 


THE BIRTH AND DEATH RATES IN THE 
UNITED STATES 


AMERICA’S rate of population increase is up to six per 
1,000 people. More babies are being born in the United 
States this year than there were in 1937, and fewer of 
them are dying. Fewer of all of us are dying, as a 
matter of fact. There is a pretty good chance that, in 
spite of the ‘‘little depression,’’ American health figures 
for the year will set a record. 

A survey for the first half of 1938 has been published 
by the U. S. Public Health Service. It states that ‘‘An- 
other outstanding feature of the mortality record for 
the first six months of 1938 was the wide-spread decline 
in the infant mortality rate. Only five states reported 
a higher rate than for 1937, and the current rate is nearly 
nine per cent. less than that for last year. The birth rate 
for 1938 has continued slightly above that for 1937. This 
increase, combined with a lower death rate, has resulted 
in a crude rate of natural increase of 6.0 per cent. per 
1,000 population, compared with the corresponding rate 
of 4.3 per 1,000 population for 1937.’’ 

For the population generally, the same six-month trend, 
if carried through the remainder of the year, will place 
the country’s mortality rate at the lowest point on record, 
with the possible single exception of 1933. The rate for 
the first six months of 1938, 10.8 per 1,000 population, 
is only slightly higher than the low rate for 1933 and 
represents a decrease of 8.5 per cent. from the rate for 
1937. 


Vou. 88, No. 2997 


The drop in the influenza-pneumonia death rate is 4, 
important factor in this decline; but almost all diseas, 
show similarly steep declines in the numbers of tho; 
victims. Improvements in the tuberculosis and matey. 
nity mortality situations are cited as most encouraging 
The campaigns for greater traffic safety seem to hy 
succeeding. 

Cancer, however, continues its ominous creep; mortality 
from this disease increased three per cent. over that tes 
the same months in 1937. 


BAUXITE ORE AS A SOURCE OF 
ALUMINUM 


A way has been discovered in the electrochemical |g}. 


oratory of Columbia University to-use low-grade bauxite 


ore from Italy as a valuable source of aluminum. 

The discovery potentially breaks the semi-monopoly of 
the few sources of commercially acceptable high-grade 
bauxite ore. This bauxite ore has been a highly impor. 
tant ‘‘strategic’’ mineral in the maneuvering of nations 
for economic supremacy. In a report to the Electro- 
chemical Society, Professor Colin G. Fink and JV. §, 
de Marchi describe their new method of removing the 
excessive amount of iron oxide from low-grade Italian 
bauxite and producing, on a practical scale, a residue 
which will yield shining aluminum. 

Bauxite is the name of rock containing hydrated 
alumina mixed with various oxides. White bauxite, very 
rare, is rich in alumina and low in iron oxide. It is 
used in ceramics and in the production of artificial gems. 
Red bauxite, more widely distributed, is used in the 
production of aluminum. Ferruginous bauxite, very 
abundantly distributed in nature, contains so much iro 
oxide that it is not commercially used at present. 

It is with this third type of bauxite that Professor 
Fink and Mr. de Marchi worked. Their aim was to dis 
cover a way to remove most of the iron oxide and make 
possible the use of the once valueless ore as a source of 
commercial aluminum. Moreover, they sought to refine 
red bauxite and bring it into the class of the rare, white 
bauxite. 

Chemically, the steps in the new process consist of treat: 
ing bauxites with high iron content with an excess of 
sulfur at high temperatures. By this treatment the iro 
oxide is converted into iron sulfide. The excess sulfur that 
does not react is boiled off. Along with the change o 
iron oxide into iron sulfide the presence of sulfur changes 
over the other impurities present, titania and silica, int 


their sulfur compounds. These sulfides are then treated] 


with an excess of chlorine and aluminum chloride results 

It is reported that ‘‘The chlorination of the sulfide 
Istrian bauxite at 600 degrees Centigrade removes ‘ 
per cent. of the iron oxide, over 50 per cent. of the 
titanium dioxide and 14 per cent. of the silica. Tie 
alumina losses were only 9 per cent. The reaction * 
complete within the first five minutes of chlorinati0 
If the chlorination ... is carried out at 920 degre 
Centigrade, 94 per cent. of the iron oxide and 66 p# 
cent. of the titanium oxide are removed. The alumitl 
losses are only 7 per cent.’’ 
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THE NOMENCLATURE OF COLORS 

ScieNCE is nearing the end of its task of trying to set 
up a few simple names for colors which will bring order 
out of the more than 2,000 designations which colors now 
have. 

In a report to the Niagara Falls meeting of the Optical 
Society of America, Dr. Deane B. Judd, of the National 
Bureau of Standards, stated that only a few revisions 
remain in the task of finding 320 designations for all 
colors. 

Actually only a few names are needed in the system 
devised by the Inter-Society Color Council. Eight adjec- 
tives—strong and weak, light and dark and pale, deep, 
dusky and brilliant—are applied to each hue name to 
make up the total number of 320. 

The names agreed upon are: pink, red, orange-pink, 
red-orange, red-brown, orange, brown, yellow-orange, 
yellow-brown, yellow, olive-brown, olive, yellow-green, 


# green-olive, green, blue-green, blue, purple-blue, purple, 
purple-pink, red-purple. 


And in addition, white, grey 
and black. 

The scientifie classification of colors, Dr. Judd said, was 
undertaken at the request of the American Pharmaceutical 
Association to simplify the color designation of drugs 
and chemicals. 

In its broadest aspects the new system of simplified 
colors could be applied to all fields of activity where col- 
ors are used. However, manufacturers might be adverse 
to putting out a color known as a ‘‘weak’’ pink or a 
‘‘weak’’ blue, even if it is scientifically accurate. Thus 
Twilight Mauve, Titian Tan, Patio Blue and the other 
new fall shades will probably continue in use. 


A NEW MILKING PROCESS 

A NEW milking process, in which air is excluded from 
all steps, all the way from cow to bottle, has been invented 
by Burgess A. Lee, of Lockport, N. Y., working in col- 
laboration with Professor Oscar Erf, of the Ohio State 
University. Milk obtained by this process is claimed 
to be proteeted against losses of calcium and vitamins 
that oceur when the fresh-drawn milk is exposed to air. 

Milk as it comes from the cow’s udder contains two 
gases in solution, nitrogen and carbon dioxide. Contact 
with oxygen is stated to cause precipitation of calcium 
salts and loss of vitamin constituents. This loss, accord- 
ing to Professor Erf, is responsible for the failure of 
pail-fed calves to thrive as well as their udder-fed com- 
panions. Exposure of milk to air is aggravated in the 
cooling process of present dairy practice, where it is 
owed openly in a thin sheet over chilled pipes. 

In the new process the milk is drawn from the udder 
by a vacuum milker operating at one half an atmospheric 
pressure. It is carried to a Pyrex tank, still under 


partial vacuum, and thence through the bottle-filling 
valve, invented by Mr. Lee, directly to the bottles. A 
mixture of nitrogen and carbon dioxide is added to bring 
it up to atmospheric pressure and exclude oxygen, and the 
bottles are capped. Only after filling and capping are 
the bottles cooled. 


_the improved freezing process. 
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Patents on the new valve and filling process are as-- 


signed to William R. Kenan, Jr., owner of the Randleigh 
dairy farm near Lockport, N. Y., where research looking 
to the improvement of the nutritive value of milk is being 
conducted. 


ITEMS 
BLISTER rust, deadly enemy of pine trees, is loose in 
central California now, the U. S. Forest Service has 
discovered. This fungus pest appeared in the East some 
years ago, worked its way across the continent by way 
of Canada, and has been spreading among the forests 
of the Pacific Coast region. 


Dr. ALBERT M. SNELL, of the Mayo Clinic, Rochester, 
Minn., reported at the Duke University medical symposium 
that sprue, emaciating disease of the tropics that usually 
starts with a very sore mouth and frequently ends in 
death, has its counterpart in non-tropical regions. A 
large number of cases which seem to be closely allied to 
if not identical with tropical sprue have been reported 
from the temperate zones. Among the symptoms of the 
temperate zone ailment are marked emaciation, anemia, 
spotted or pigmented skin, tetany (painful muscle spasms) 
and softening of the bones. The last two conditions, 
tetany and bone softening, which indicate lack of calcium, 
or lime, and lack of vitamins, are the chief points of dif- 
ference between tropical and non-tropical sprue. 


Dr. GEorGE W. McCoy, former director of the U. S. 
National. Institute of Health and now professor of pre- 
ventive medicine and public health at Louisiana State 
University School of Medicine, at the Duke University 
medical symposium reported that leprosy can not spread 
at present in the northern states of this country. The 
most important factcr in attempts to control leprosy as an 
epidemic disease is this inability of leprosy to spread in 
our own northern states and in certain other localities con- 
trasted with its fairly easy spread in other parts of the 
world, including states bordering on the Gulf of Mexico. 
The cause of the disease has not yet been satisfactorily 
settled, although there are many theories, including germs 
and improper diet. 


DELICATE quick-frozen strawberries, that rival the fresh 
fruit in their taste and texture when defrosted and served, 
are now being preserved by chilling them in cold sugar 
syrup. Ina report to the Food Preservation Conference, 
sponsored by the University of Tennessee and the Amer- 
ican Society of Refrigerating Engineers, R. Brooks 
Taylor, of the Engineering Experiment Station, described 
Merit of the method 
is that the individual fruit is frozen at a temperature a 
little above zero degrees Fahrenheit instead of at severe 
temperatures used in some other methods. The freezing 
agent is sugar solution kept cold by cooling coils in the 
freezing container. Over 100,000 pounds of fruit have 
now been frozen with excellent results. Only six min- 
utes is required for the treatment. 
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RESPIRATION APPARATUS New Laboratory Stirrer 


Warburg Barcroft _Fenn 
Dixon & Keilin Dickens & Simer 


For all temperatures from -—20° to 100° C., with 
thermoregulator control to +0.05° C. (or closer). 


Respiration Glassware Stocked in a Wide Variety 


Write for Catalog 39-A 


American Instrument Company 
8010 Georgia Ave., Silver Spring, Md. 


With Complete Speed Control 


This is a good reliable 
stirrer and not “just an- 
other stirrer.” It offers 
the following advan- 
tages: 

1, Speed control from 0 
up. 

2. Regular standard 
motor suitable for 
continuous service. 

3. Plenty of power— 
will stir anything up 
to molasses. 

4. Baffle to prevent 
fumes affecting 
motor. 

5. Stainless steel rod. 

6. Can be clamped to 
any standard labora- 
tory stand. 

7. Rugged chuck, cad- 
mium plated. 

8. Inexpensive—price as 
illustrated without 

addle and stand. 
12.95 


New York, N. Y. 


81 Reade Street 


NEW BOOK AND 
INSTRUMENT CATALOGUES 


BAUSCH AND LOMB OPTICAL COMPANY, 
Rochester. Bausch and Lomb Magazine; Vol. 
XIV, No. 3. Pp. 23. Illustrated. 

CENTRAL SCIENTIFIC COMPANY, Chicago. 
Order Book; Fall 1938-Spring 1939; For Sci- 
ence Supplies for the Teaching of Physics, Chem- 
istry, Biology. Pp. 40. Illustrated. 


GENERAL BIOLOGICAL SUPPLY HOUSE, IN- 
CORPORATED, Chicago. Turtox News; Vol. 
16, No. 8, August, 1938. Pp. 113-128. Illus- 
trated. 

LEITZ, E., INCORPORATED, New York. Leitz 
Atomatic Continuous Projection Attachment. 
Pp. 4. Illustrated; Leitz Daylight-Loading De- 
veloping Tank. Pp. 6. Illustrated. Leitz En- 
larger Film Holder. Pp. 4. Illustrated; The 
Leica Gun. Pp. 8. Illustrated; The Leica Sport 
Finder. Pp. 2. Illustrated. Leica Photogra- 
phy ; September, 1938, Vol. VII, No. IX. Pp. 32. 
Illustrated. Price $0.10. 

THE MACMILLAN COMPANY, New York. Fall 
Books, 1938; Final List. Pp. 218. 


OXFORD UNIVERSITY PRESS, New York. 
New and Forthcoming Books ; Fall, 1938. Pp. 61. 

YALE UNIVERSITY PRESS, New Haven. New 
and Recent Books, Autumn, 1938. Pp. 20. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 


NOW AVAILABLE 


VITAMIN ‘A’ Concentrates, agreeable 
taste and odor without Vitamin D. 


PRO-VITAMIN ‘A’ (Carotene) crystals, 


concentrates in vegetable oil and also 
powder form. 


EFF LABORATORIES, INc. 


418-] REPUBLIC BLDG. CLEVELAND, OHIO 


CAROTENE PRODUCTS BY THE GRAM OR CAR 


TAYLOR SWIMMING POOL. SETS 


Simple and accurate 
outfits for contro! of 
pH and chlorine con- 
tent of swimming pool 
water. 


Molded from plastic. 
Work on the slide 
principle. 


$17.50 F.O.B. Balto. 


Full information on request. 


W. A. Taylor & Co., Inc. 
891 Linden Ave. Baltimore, Md. 
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Books 


Norris and Young’s 


TEXTBOOK OF INORGANIC CHEMISTRY FOR 
COLLEGES 


New second edition 


By JAMEs F. Norris, Professor of Organic Chemistry, and Raupu C. Youne, Assistant Pro- 
fessor of Chemistry, Massachusetts Institute of Technology. International Chemical Series. 
770 pages, 53x 8. $3.75 


This standard text has been thoroughly revised, with the cooperation of a coauthor whose interests lie 
in the field of inorganic chemistry, to cover the important developments in chemistry which have 
taken place since the publication of the first edition. The pedagogical aspect of the presentation of 
the new material has constantly been kept in mind. The authors develop the consideration of such 
subjects as atomic structure, electronic valence, isotopes, radio activity, the modern dissociation 
theory, ete., to such an extent and in such a way that the beginning student can follow the discus- 
sions and understand the significance of the views presented. Like the successful first edition, the 
present revision defers consideration of the more abstruse material until the student has gained some 
familiarity with chemical phenomena and with the language of science. 


Reedy’s 
THEORETICAL QUALITATIVE ANALYSIS 


By J. H. Reepy, Associate Professor of Analytical Chemistry, University of Illinois. JInter- 

national Chemical Series. 447 pages, 54x8. $3.00 
In this new book the author’s purpose is to furnish the student of analytical chemistry with the facts 
and theories upon which qualitative and quantitative analyses are based. Thus the book provides a 
background of descriptive and physical chemistry without which analysis tends to lapse into me- 
chanical procedure. A feature of the book is the use of ionic instead of molecular equations. The 
theories of both complete and partial ionization are presented. The book is intended as a companion 
volume to the author’s well-known Elementary Qualitative Analysis. Together they offer complete 
instructional material for the usual course in qualitative analysis. 


Reedy’s 
ELEMENTARY QUALITATIVE ANALYSIS 


International Chemical Series. Second edition. 161 pages, 5$x8. $1.50 


Send for copies on approval 


McGRAW-HILL BOOK’ COMPANY, Inc. 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CALIFORNIA REFERENDUM ON THE 
LIMITATION OF MEDICAL RESEARCH 

THE lives of millions of men, women and children now 
and in the years to come? Or the lives of a few dogs 
and other animals? Which will you save? This question, 
along with the ‘‘funny money’’ $30 every Thursday 
plan and over a score of other referendum propositions, 
will come before California voters on November 8. 

The proposed antivivisection legislation, masquerading 
as a ‘‘humane pound law,’’ would plunge a knife into 
scientific research in California universities, laboratories 
and other institutions. It would throttle medical inquiries 
into the causes and cures of disease. 

It is quite possible that those who vote for this restric- 
tive legislation will be signing their own death warrants. 
For in California, as in other parts of the world, bands 
of scientists are working valiantly to conquer diseases 
not yet controllable or fully understood. They must 


~ have animals upon which to experiment, just as others 


before them have with the help of animals discovered the 
way to cure, control and prevent so many ills of mankind. 

Loving his ‘‘man’s most faithful companion,’’ the mis- 
led or misinformed California voter for the proposed 
‘‘regulation of pounds’’ act may very well be endanger- 
ing the health of his dog. For veterinarians use scientific 
medicine in keeping well or curing pets and other animals. 

Repeatedly in recent years the scientists, who have 
little enough time as it is for their investigations, have 
been forced to come out of their laboratories to fight for 
the right to continue the sort of animal experimentation 
that made possible modern surgery and the control of such 
diseases as diphtheria, smallpox, syphilis, diabetes and 
other ills that once raged unchecked. Emotional ladies, 
with the help of well-paid publicity experts, insistently 
plague legislative bodies with demands for what they 
call ‘‘antivivisection’’ legislation. Despite long cam- 
paigns they have been generally unsuccessful. 

The California ‘‘humane pound’’ act represents a 
change of tactics. An attempt to mislead the public 
into approving antivivisection referendum legislation 
through an indirect attack is being made. The proposed 
act upon casual reading may appear to be innocuous, 
but lawyers find jokers in it. Any one collecting animals 
for any purpose except for sale as pets becomes a ‘‘ pound- 
master’’ and any such person would be prevented from 
allowing any domestic animal to be used for experimental 
purposes. Animals for experimental or demonstration 
purposes would have to be bred en masse on the very 
premises of medical institutions, As this is quite im- 
practicable, the effect would be to prevent animal ex- 
perimentation on any useful scale. Moreover, such a law 
would open the way for persecution of medical institu- 
tions and scientists through a constant inquisition by 
the antivivisectionists. 

Nation-wide opposition to the proposed California legis- 
lation has developed in lay, scientific and medical cireles. 
Leading churchmen, scientists and others are advising 


the California electorate to defeat this referendum pro. 
posal as they did a similar attempt in 1922. In (Cali. 
fornia the California Society for the Promotion of Med. 
ical Research in opposing the measure has the backing of 
foremost educators, professional and lay men and women, 
as well as scores of scientific societies. 

The mis-named ‘‘humane pound’’ act is called by its 
opponents ‘‘an intelligence test for the people of Cali- 
fornia.’? The antivivisectionists weigh stray dogs 
against babies, it is charged, and if the measure becomes 
law, the babies will lose. One slogan of the scientists is: 
‘*Tf you do not kill this measure, it may kill you!” 
—Wartson Davis. 


THE CHEMICAL INDUSTRIES OF 
CZECHOSLOVAKIA 


THe German Reich has received the major part of 
Czechoslovakia’s chemical industry, as a result of recent 
territorial shifts, according to the German correspondent 
of Industrial and Engineering Chemistry. 

Control of the Sudeten area, it is shown, gives Germany 
a region which is highly industrial and—before the World 
War—was the most densely industrially populated area 
of all Europe. The chief plant of Czechoslovakia’s major 
chemical combine is already under German control. This 
organization, Verein fiir Chemische und Metallurgische 
Produktion, produced more than 60 per cent. of the 
Czechs’s chemical values in 1937. The historie radium 
mines at St. Joachimstal, from which the Curies received 
the ore out of which they isolated and discovered radium, 
is another prize. 

While the chemical plants which Germany will now 
control are in good shape, many of the industries which 
are secondary consumers of chemicals are rather run down. 
These factories, originally built in the last century, are 
located in long strings in the narrow valleys which pene- 
trate into the Sudeten mountain range. In those early 
days they utilized the water power of swift-flowing moun- 
tain streams. 

While these plants have a difficult transportation prob- 
lem, the situation is balanced, somewhat, by the presence 
of highly skilled labor, trained for generations in the 
making of precision instruments, laces, textiles and glass- 
blowing. 

While acquiring control of Czech chemical plants, the 
gain raises problems for the German Reich to solve. Last 
year Czechoslovakia imported 47 per cent. of its chemicals 
from Germany as contrasted with only 8 per cent. from 
the United States. Czechoslovakia’s chemical exports to 
Germany were only one tenth of the imports from Ger- 
many. Thus the two industries supplement each other, 
to some degree. However, many of the old Czech chem- 
ical plants will need extensive modernization if they aré 
to compete with the great German chemical plants without 
their former protection of a tariff wall. 

Not to be overlooked is the fact that many of the 
Czech chemical companies have interests in Yugoslavia, 
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NEW 


ALL-STEEL 
METER STICK 


This new, all-steel meter 
stick has many important 
laboratory uses and, obviously, 
many distinct advantages over 
the wooden types. It serves as 
a dependable scale for making 
precise linear measurements, as a 
reference standard for checking 
accuracy of wooden meter sticks, 
as a Standard one meter bar for 
metric system lectures and as a 
substitute for the wooden meter 
stick in optical bench and pho- 
tometer assemblies, providing 
greater stability and accuracy as 
well as smoother sliding action. 


Made of finely tempered, pol- 
ished steel; graduated in milli- 
meters to 1000 mm. and num- 

- bered every centimeter ; has blank 
edges to protect end graduations 
Overall dimensions: length 1008 
mm., width 25 mm., thickness 8 
mm. 


EA. $9.50 


For complete listings of Chemistry, Physics, Bi- 
ology and General Science Laboratory Supplies 
see our catalog No. 48. If not in your files, write. 


135, Nowra ASHLAND. AVENUE EMICAGO A. 


lowing Solutions 


THE BECKMAN LABORATORY METER, 
by means of this Beckman Flow Type Electrode, 
is quickly adapted to making accurate pH de- 
terminations on continuously flowing solutions 
regardless of their color, viscosity, turbidity or 
chemical nature. The flow passages of this elec- 
trode are carefully designed to eliminate “pock- 
ets” and assure instant sensitivity to pH changes 
in the flow sample. And, like all Beckman 
Electrodes, it is unusually rugged, is perma- 
nently sealed, and requires no maintenance! 


This is another of the wide variety of special 
electrodes that make the Beckman Laboratory 
pH Meter the outstanding choice of research 
and laboratory workers all over the world. Its 
versatility and unfailing accuracy under all 
types of pH work will appeal to you, too. See 
your local apparatus supply house for complete 
information on Beckman pH Instruments and 
accessories, or write for detailed literature! 


es 


30 EAST COLORADO STREET, PASADENA, € 
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Roumania, Hungary and Poland so that Germany’s eco- 
nomic penetration of these countries will be advanced. 


HOW THE HEART LIVES 


AT the Conference on Electrophoresis of the New York 
Academy of Sciences, on. October 28, new, fundamental 
knowledge of how heart tissue eats its food, grows and 
creates energy to keep on pumping was described by 
Dr. Kurt G. Stern, of the Yale Laboratory of Physio- 
logical Chemistry. With the aid of a new type of Swedish 
apparatus, Dr. Stern, with Drs. M. K. Horwitt and G. J. 
Scheff, has been tracking down the secrets of how en- 
zymes in heart muscles control respiration and burn up 
food to go on living. 

By chemical extraction the Yale researchers have ob- 
tained solutions from heart muscle which have potent 
biological activity on respiration. Formerly thought 
to be a mixture of insoluble enzymes and muscle tissue, 
these solutions have now been shown to consist of super- 
giant protein particles of uniform size. Some of them 
have a molecular weight of over 100,000,000, by far the 
largest molecular particle yet isolated by science. Air- 
driven ultracentrifuges were employed in the isolation and 
in the study of the size of these molecules. In some of 
their physical properties they resemble the virus proteins 
isolated by Stanley and Wyckoff, although the respiratory 
particles are larger. 

Not only are the particles huge but they carry on their 
surface, suggests Dr. Stern, a fabric of colored, active 
groups knitted together in such a fashion that the path 
of oxygen and hydrogen in the combustion of foodstuffs 
in the cell is rigidly determined by the manner in which 
these surface groups are arranged. The active groups 
may be studied with a spectroscope. Thus, in effect, the 
way muscle tissue eats its food is probably along certain 
atomic paths, or streets, on the surface of the respiration- 
controlling particles. 

One kind of apparatus used in this work acts like a sort- 
ing machine for the separation of heavy molecules in solu- 
tion. It is sometimes impossible to separate such solu- 
tions by whirling them in a centrifuge. Invented by 
Professor A. Tiselius, of the University of Upsala, 
Sweden, the apparatus takes advantage of the different 
electrical charges which protein particles possess to effect 
the separation. By placing a solution of such particles 
between electrodes and applying an electrical voltage a 
migration of the particles begins, those with the greatest 
charge moving the faster. 


INSECT DAMAGE TO TREES AS CONSE- 
QUENCE OF THE NEW ENGLAND 
HURRICANE 

NEW ENGLAND’s great hurricane will still be doing 
major damage next summer and for many seasons to come, 
warned Drs. E. P. Felt and 8. W. Bromley, of the Bart- 
lett Tree Research Laboratories, in a paper presented 
before the fifteenth Conference of Entomologists meeting 
in New Haven. 

By weakening trees and exposing many new points of 
invasion, the storm has made them more susceptible to 
insect attack, it was pointed out. Of particular impor- 
tance is the possibility of further spread of the Dutch 
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elm disease, the fungus of which is carried by the Euro. 
pean elm bark beetle. Dr. Felt stressed the necessity 
for burning all broken elm branches, or at least thei; 
bark, before the end of March. 

Breakage in branches, and especially in roots, has 
weakened trees of many species, so that such insects ag 
chestnut borer, bronze birch borer, long-horned borers 
and flat-headed borers will have things made much easier 
for them. Near the coast, salt spray damaged pine 
foliage, which will be dead next year, and the weakened 
trees will fall easy victims to trunk and root weevils, 

Another source of damage is expected in cities, where 
considerable parts of the street elm populations were 
broken down. The survivors will be subjected to the 
concentrated attacks of hordes of elm leaf beetles, robbed 
by the wind of their once numerous sources of food. 

That these forebodings are more than theory is wit. 
nessed by the fact that when a hurricane sweeps over 
forests in the South, it is followed by a flare-up of insect 
damage. : 


HEAT AND HUMIDITY IN FACTORY 
CONDITIONS 

IN special ‘‘hot rooms’’ in a laboratory at the U. 8. 
Bureau of Mines at Pittsburgh, scientists are finding out 
the facts about the crucial ‘‘danger zone’’ of tempera- 
ture and humidity where workers in industry are at the 
border line of heat stroke and prostration. 

Under direction of the reasearch committee of the 
American Society of Heating and Ventilating Engineers, 
studies are disclosing that injuries to health begin to 
occur when work is carried out at a temperature of 90.5 
degrees Fahrenheit and a humidity of 90 per cent. 

The tremendous toll which heat and humidity take 
among factory workers, especially in the South during the 
summer, should be lessened by the findings of the engi- 
neers’ laboratory. No exact financial determination has 
ever been made of the economic loss involved but esti- 
mates place it at hundreds of millions of dollars annually 
in lost time and impaired efficiency. 

At the critical condition of 90.5 degrees Fahrenheit and 
90 per cent. humidity, it has been found that a worker’s 
pulse rate accelerates 15 beats per hour of exposure. The 
body temperature rises at the rate of nearly a degree 
per hour and the body loses weight at the rate of two 
pounds per hour. The blood count shows the presence of 
50 per cent. more white blood corpuscles. These findings 
are for light exercise. For heavy labor the ‘‘break 
down’’ point would be reached much sooner. 

The experimental data obtained in the study will form 
the basis for a better understanding of industrial air- 
conditioning problems in certain industries and aid i 
the establishment of codes and practices governing 4 
more intelligent regulation of working conditions in the 
interests of management and labor alike. 


A NEW SYNTHETIC FIBER 


CHEMISTRY has created a new synthetic fiber from 
coal, water and air, which has the strength of sted! 
coupled with the fineness and beauty of silk, it is a 
nounced by the E. I. du Pont de Nemours and Compaty: 
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JENA Choose Furniture that 

“Lets Your School GROW” 

F ritted Glass F ilters When you have laboratory furniture to buy, think 


first of Kewaunee. It’s the certain way to save 
time and money and to be sure of maximum in 
service, student accommodation and value. 


for bacteria-free filtration 


These filters are made with a disc of fritted glass 
of #5 porosity with an average pore diameter be- 
tween 1 and 145 microns, over a disc of #3 poros- 
ity. They are being used successfully for the bac- 
teria-free filtration of broths containing Bacteria 
) coli, Bacteria dysenteriae (Shiga), Bacteria ty- 


Call on Kewaunee Engineers to assist with your 
equipment plans. That’s the way to make sure 
the furniture you install now will allow your 
school to grow. No charge or obligation for this 


phosum, Hemophilus influenzae, Proteus vulgaris, 
Vibrio cholerae and numerous other organisms. 


Pressure 
Crucible Filter Funnels valuable service. 
Number 1G5/3 3G65/3 1765/3 2565/3 
Porosity 5/3 5/3 5/3 5/3 5/3 
Diam. of dise 30mm. 30mm. 30mm. 65mm. 90mm. 
Height abovedisc 45mm. 60mm. 45mm. 50mm. 85mm. 
Capacity, com. 30 35 30 140 450 
Price $2.15 $6.75 $3.75 $7.45 $13.50 


AVAILABLE AT LEADING LABORATORY 
SUPPLY DEALERS 


Send for Catalogue JL 270 


describing these and other Jena Fritted Glass Filters. 


FISH-SCHURMAN CORPORATION 
250 East 43rd Street, New York City 


U.S. Agents, Jena Glass Works, Schott & Gen. 


Lincoln Science Desk No. D-503 


C. G. CAMPBELL, PRES. AND GEN. Mar. 
115 Lincoln 8t., Kewaunee, Wis. 


Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1208 Madison St., Evanston, Il. 


Representatives in Principal Cities 


MANUAL THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 
JOHN KUNKEL SMALL 


T HIS Manual replaces the author’s Flora of the Southeastern United States, 

published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to date our kpowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the South- 
east by a recognized authority. 

In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 
tion of a species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING COMPANY 


LANCASTER, PENNSYLVANIA 
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The new fiber, claimed to be one of the greatest achieve- 
ments of industrial research, is expected to bé the rival 
of natural silk in its last remaining stronghold of use- 
fulness—the hosiery trade. Nylon is the new material 
from which the new fiber is made. It is basically differ- 
ent from familiar rayon in that it does not require cellu- 
lose for its production. 

The new fiber is the work of many chemists, but patents 
for its production are in the name of the late Dr. W. 
H. Carothers, du Pont chemist. Basic Carothers patent 
is No. 2,130,948 with 56 broad claims which disclose eight 
specific ways of creating the fibers. 

Chemically the nylon fibers are polyamides. Like 
natural silk they have a protein-like structure. Filaments 
finer than silk or rayon can be spun. ° The filaments have 
amazing elastic recovery and great strength. These prop- 
erties, plus the ability of the fibers to take common dyes 
easily, forecast the chemists’ goal of making sheer, two- 
thread hosiery with the wearing characteristics of the 
four-thread, service-weight variety. 

But hosiery is not the only application of the new 
nylon fiber. Because its diameter can be controlled at 
will it can be produced for a variety of products like 
brush bristles, racquet strings, fishing lines, woven dress 
goods, velvets, knitted and woven underwear. It can 
also be employed as a transparent wrapping film, for 


plastic compositions, textile finishing agents and coated 


fabrics. Toothbrushes with the synthetic bristles are 
already on the market. 


Construction of an $8,000,000 plant at Seaford, Del., 


for the production of the fiber will start in December. 
Production from this plant will probably start in about 
a year. 
ITEMS 

A MASTODON, whose skeleton includes both the largest 
and smallest mastodon bones ever foung, was placed on 
view on October 28 at the official opening of the new 
Hall of Geology and Paleontology and the Bennett 
Aleove of Geology in the Hall of the Niagara Frontier 
of the Buffalo Science Museum. Containing the 124 
foot tusk, the largest mastodon bone, and an eight and 
a half inch hyoid bone, the smallest, the group shows 
the excavation where the skeleton, which dates back only 
to 1500 B.c., was found in 1930. Not quite so large as a 


- eircus elephant, the mastodon nevertheless had bigger 


tusks and like the elephant, a tough hide. Its hide, 
however, was covered with a heavy coat of hair. 


A soLaR heater, which absorbs heat from the sun’s 
radiation and puts it to use for cooking and similar pur- 
poses has been patented by Dr. C. G. Abbot, secretary of 
the Smithsonian Institution. The sun’s rays are caught 
by the apparatus, which uses the sun’s energy to heat 
oil. The oil in its turn heats an oven, a boiler or what- 
ever device desired. Dr. Abbot’s invention is covered 
by Patent No. 2,133,649. He has been active in research 
seeking to utilize the sun as a source of power for many 


years. 


THE DC-4, world’s largest landplane, which has just 
completed its manufacvurer’s trials, is back at the fac- 
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tory. But nothing’s wrong with it—workmen are op 
taking out four and a half tons of test equipment anj 
putting in fittings that will make it fit for the most djs. 
criminating passenger. Seats and berths that will mak 
space for forty-two passengers by day and thirty-two py 
night as well as knick knacks that go with the accommo, 
dations are being installed. So is soundproofing; engi. 
neers don’t mind the noise, but the passengers do. Among 
the items listed in the huge craft’s equipment is a curling 
iron in the ladies’ dressing room. The plane has beg 
built to the order of America’s five leading airlines. [}@ 
will go to them in turn for 60 days of trials before pro. 
duction of regular models begins. 


WHEN you get angry or experience some other emotion, 
it shows up in your brain waves, the record of electrical 
activity in the brain, according to a report by Dr. Hudson 
Hoagland, of Clark University, to the Academy of Phys. 
ical Medicine. Brain waves from normal persons do not 
show as much variation under emotional stimulus as brain 
waves of mentally sick patients. The studies suggest the 
emotion does not originate in the cortex of the brain. 


ANIMALS that live in the sea are not always free to swim 
the sea whithersoever they will. Submarine heights and 
depths, wide stretches of inhospitable water, may be ag 
great barriers to sea life as mountains, canyons and deserts 
are to life on land. But sea creatures unable to make fa 
journeys under their own power may ‘‘ get there just th 
same’’ by clinging to drifting trees, logs and other chance 
made rafts, according to Dr. Paul Bartsch, of the U. 8 
National Museum. His results are described in a new 
publication on the marine mollusks of Hawaii, writta 
jointly with Drs. William H. Dall and H. A. Rehder, als 
of the National Museum staff, and published by the Bisho 
Museum of Honolulu. Dr. Bartsch is convinced that 
Hawaii’s sub-shore mollusks reached the island by su¢! 
drifting voyages. 

THE rushing streams of Great Smoky Mountains Na 
tional Park will soon have quiet pools introduced int 
their courses, here and there, by colonies of beaver whit! 
the U. 8. National Park Service plans to introduce. Al 
though the anima!s themselves will be strictly protecte 
against hunters, they are expected to be of indirect beue 
fit to fishermen, because their ponds provide shelter au 
grow food for fish. Beaver were abundant in the (red 
Smokies region many years ago, but early settlers trapp¢ 
them all out, as they did in many other parts of tlt 
country. Where beaver receive reasonable protection the 
multiply rapidly. Their dams have come to be recognize 
as material aids in the fight against soil erosion. 


WITHOUT even waiting for the much-discussed mecha 
ical picker, cotton raising is becoming mechanized, a stv} 
conducted: by the Works Progress Administration 48 
closes. Tractors, feasible in fields on level or gently 10! 
ing terrain, are doing the trick. In the thirty-year per 
from 1907 to 1936 the labor requirements of cotton Pp! 
duction declined by 16 per cent. per acre and 20 per cel 
per bale. The greatest declines in labor costs were not 
in the western cotton-producing areas, from the Missi 
sippi Delta on out to southern California. 
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‘El New Purified Grade of 


Diphenylthiocarbazone 


ee PURIFICATION of diphenylthiocarbazone for use in the deter- 
mination of heavy metals has long been a time-consuming factor. The 
Eastman Laboratories are now preparing this reagent in a purity suitable for 
immediate analytical work. 

The new purified grade of Eastman Diphenylthiocarbazone has supplanted 
that previously supplied. It is listed under the same catalog number, No. 3092, 
and is priced at $4.00 for 10 grams. 

A bibliography of methods employing this compound in the determination 


of heavy metals, as well as instructions for storing without decomposition, will 


be forwarded upon request.... Eastman Kodak Company, Chemical Sales 
Division, Rochester, N. Y. 


EASTMAN ORGANIC CHEMICALS 


for Easy Assimilation 


OUNG RATS should put on 10 times 
their birth weight in less than 2 
months! Mice grow fast, too. Such tre- 
mendous growth naturally requires an 
abundance of minerals. To meet this 
need, the Purina Laboratory Chow for rats 
and mice contains concentrated minerals 
from milk. We use minerals in this form 
because they are very easily assimilated. 
This is just one example of the care 
which is taken in preparing Purina Lab- 
oratory Chows for all kinds of experi- 
mental animals. We invite you to write fer 
Sree samples and literature. 


- 


PURINA MILLS 
861 Checkerboard Square, St. Louis, Mo. 


Please send sample of diet for following animals and 
bulletin giving ingredients, cost and feeding directions. 
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Sixth Edition—Now Ready 


American Men 


A BIOGRAPHICAL DIRECTORY 


EDITED BY J. McKEEN CATTELL AND JAQUES CATTELL 


The first edition of this BlogRAPHICAL DiRECTORY OF AMERICAN MEN OF SCIENCE was published ip 
1906, the second edition in 1910, the third edition in 1921, the fourth edition in 1927 and the fifth in 1933, 
The present edition contains the records of about 28,000 living men of science, as compared with about 4,000 
in the first edition. No single book of reference can cover the whole of North America and all lines of 


activity; it therefore becomes necessary to prepare special works. This volume, devoted to the men of 
science, sets standards in its treatment of a group on which the material prosperity and intellectual leadership | 


of the country depend. 


The book contains viii + 1608 pages. It has been edited with great care and is believed to be as complete 
and accurate as any work of the character. It is well printed by The Science Press Printing Company; the 
high standards of the typography and binding of the book are representative of its contents. 


Price: Twelve Dollars, net, postage paid 


THE SCIENCE PRESS 
LANCASTER, PA.—GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 


BOTANICAL MUSEUM LEAFLETS 


containing notable papers on Taxonomy, 
Paleobotany, Ethno- and Economic Botany. 


Subscription rate $2.50 per volume 
Volumes I to V available $2.50 each. 


THE GENTS EPIDENDRUM IN THE UNITED 


STATES AND MIDDLE AMERICA 
233 pages, 1936. 


Price $5.00 per volume. 
Address inquiries to the 


Botanical Museum, Harvard University 
CAMBRIDGE, MASSACHUSETTS. 


LaMOTTE-HESTER 
SOIL TESTING OUTFIT 


This outfit designed in cooperation with Dr. Jackson 
B. Hester of the Virginia Truck Experiment Station 
for determining the pH of the soil. The test em- 
ploys the principle of using barium sulfate to obtain 
a clear soil extract. Outfit comes complete with | 
indicator solutions, barium sulfate, test tubes, pi- | 
pettes, color charts and all other necessary material. 
Price $15.00 F.0.B. Baltimore, Md. 


LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. | 


Elliot Stencil File 


for 300 Mimeo Stencils 
Special to Schools 


$3.75 


Write for descriptive circular 


Elliot Stencil File Company 
2067 Broadway, N. Y. City 


tined. All makes, 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guarant ° 


ALDEN LORING, OWEGO,R.Y. 


Catalog free, 
Bex B. 


LANGUAGES 


Made LALY By 
LINGUAPHOUNE 


This amazing new Method enables Fae in your own | 
home, to speak and read any of 23 orel gn languages | 
in an incredibly short time. Endorsed by leading uni- | 
versity professors and thousands of men anid wouiel | 
as the quickest, simplest'and most thorough language 
method. Send for catalogue and FREE Trial Offer. 


LINGUAPHONE INSTITUTE 


39 Rockefeller Center New York City | 
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NEW AMERICAN MODEL 


Model Y41 Liver 


New model of human liver enlarged one and 
one half diameters showing its lobes and liga- 
ments. The ventral surface is dissected showing 
the portal vein and branches, the gall bladder 
and bile capillary system, the hepatic artery and 
branches, and the hepatic veins. Size 13x14x7 


INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
containing 100 strips, and in sheets 
10”. 


Catalogue of Laboratory Reagents upon Request 


inches 


5235 Ravenswood Ave. 


May we ship this fine new model on approval? 


DENOYER-GEPPERT COMPANY 
Chicago 


MANUFACTURING CHEMIST 
CeB NORWOOD, OHIO, U.S. 


Write for Complete 
Descriptive Literature 


EMPIRE LABORATORY SUPPLY CO. | 


UNUSUAL FLEXIBILITY - - - 
= = = GREATER ECONOMY 


EMPIRE LAB-AID 
MICRO-SLIDE CABINET 


Provides for the filing of every size micro-slide (both for visible and 
non-visible filing) as well as for lantern slides and index cards. Pro- 
viding’ a sectional filing system, you may purchase individual units 
as needed. Costs as low as 1/3 of a cent per slide for non-visible 
filing and as low as 1 cent per slide for visible filing. 


Takes up but little space—makes every inch count 
Maximum of utility—taking but a minimum of wall and floor space. 
In an area 19” x 19”, 24,000 slides (3x1) can be visibly filed. Each 
drawer holds 400 3x1 slides visibly filed. A section of 3 drawers 
will hold 1,200 3 x 1 slides. 

EMPIRE LAB-AID MICRO-SLIDE UNIT (Patented), consisting of 

metal cabinet with olive green finish, outside measurements 19” x 

19” x 534” with 3 drawers and any assortment of necessary #19 

inserts. Price complete é 

Other prices upon request 

Special discounts of 5% in lots of 5 units; 10% in lots of 10 units; 
15% in lots of 15 units; 20% in lots of 20 units or more 


MAXIMUM UTILITY 
Provides for either visible or non-visible filing of 3x 1, 3x 1% or 3x2 
micro-slides; also for index cards and lantern slides. Special Section 


for flat filing. 

NEW ADDITIONS! 
Cat. No. 18736—Drawer for filing of Paraffin Blocks. 
Cat. No. 18737—Holder for 3 Slides (see illustration right) $13.50 per 
thousand holders only. Each drawer will hold approximately 359 
Holders—sufficient for 1000 slides. 
Employing this method of filing. 
A Micro-Slide Cabinet Unit of 3 ; 
Drawers, will hold 3,000 slides—at AY 
a filing cost of 9/10c per slide. WS 


. 


INCORPORATED 
507-559 West 132nd Steet 
New York, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE BASIC CONSTANT OF ATOMIC 
PHYSICS 


Deep down in a tiny, sub-basement laboratory at the 
Johns Hopkins University a large diamond slab—that 
would cost you $4,000 on the open market—is being used 
to probe the fundamental constants of the physical world. 

Did you ever hold a flawless $4,000 diamond in your 
hand knowing that if you dropped it to the floor it might 
chip or shatter? Probably not. But you can realize 
that you don’t hold it, you clutch it. 

And yet clutching is difficult, for the Johns Hopkins 
diamond has a slippery surface because it is ground 
smoother than ever a diamond has been ground. One 
surface is plane to within a tenth of the length of a 
green ray of light; or about one five-hundred-thousandth 
of an inch. 

‘*Here it is,’’ said young Professor J. A. Bearden, 
Hopkins’s x-ray expert, as he handed me a test-tube 
filled with a brownish fluid. And there, floating in the 
fluid, was a shimmering three-carat diamond slab as big 
as the nail on a man’s little finger. Yes, the diamond 
was floating. ‘‘ You see,’’ explained Professor Bearden, 
‘‘we have to know the density of this diamond. One 
way to determine the density is to make up a special solu- 
tion just as dense as the diamond so that it will neither 
fioat nor rise in the tube. So delicate is the balance that 
if I place my hand on the test-tube, and warm the solution 
slightly, the diamond starts to sink. The heat of my 
hand expands the liquid, makes it less dense and so the 
diamond starts to sink because it is relatively more dense. 
If I want to make the diamond rise again I reverse the 
process, immerse the liquid in cold water, make the liquid 
more dense so that the diamond becomes, relatively, lighter 
than the liquid and rises.’’ 

Using a little hook, Professor Bearden snared the dia- 


mond and lifted it out of its brownish bath, washed it out - 


and put it in my hand. Its surface seemed slippery be- 
cause of its smoothness. Gingerly I held it up and saw 
the brilliant gleaming colors of refraction in the flawless 
gem. And then quickly I laid it down on a convenient 
black cloth. 

One corner of the diamond is used as a tiny prism to 
bend, or refract, x-rays. By knowing the amount of 
refraction of the x-rays—and a lot of other details too— 
Professor Bearden is able to calculate the value of the 
very important physical constant known as ‘‘e over m’’: 
‘e’? stands for the charge on the electron and ‘‘m’’ 
for the mass of the electron. As the physicists write it, 
‘‘e/m’’, appears again and again in the equations of 
atomic physics. So important is the constant that scien- 
tists are ever searching for different ways of determining 
its value. In fact they seek to check measures made by 
one method against those made by another to get the 
most exact determination possible. Professor Bearden 
uses the x-ray refraction method to provide a new and 
more accurate determination. His scientific report, de- 
scribing his discoveries, appears in the current issue of 
The Physical Review.—Rosert D. Porter. 


HYDROGEN AND THE SUN’S HEAT 


THE end of the world will come when the amount of 
hydrogen in the sun becomes only a few per cent. less 
than it is now, according to a statement made by Dr, 
George Gamow, professor of theoretical physics, in a lee. 
ture at George Washington University. But it will p, 
difficult to observe any climatic changes for a long time 
due to the gradual increase in the sun’s heat. 

Yet, despite this present comforting picture, the su 
is bound eventually to become 100 times brighter than jt 
is now, when the hydrogen content falls only slightly, 
‘‘Such a brightening of the sun,’’ declared Professor 
Gamow, ‘‘ will necessarily lead to the melting of the earth 
and, of course, the disappearance of life.’’ 

In his lecture on ‘‘ The Evolution of Stars,’’ Professor 
Gamow showed that transmutation of the elements—ani 


. particularly the transformation of hydrogen into helium— 


accounts for the enormous amount of radiant energy 
liberated by the stars and our sun. Temperatures of sey. 
eral millions of degrees are attained inside stars. 

The rate of the reactions of atomic nuclei, leading to 
the energy production, depends essentially on the mass of 
the star. Very heavy stars, with masses several hundred 
times as great as the sun must be very bright and hot. 
They are known as ‘‘blue giants’’ to astronomers. Stars 
of very small mass are faint and reddish in color and 
are called ‘‘red dwarfs.’’ 

The eventual density of our sun, after it has long since 
melted the earth, is gradually to become an absolutely 
dark and cold body of very high density. This will occur 
after the sun passes through a period of maximum bril- 
liance which it is now, very slowly, approaching. 


THE PRINCIPLE OF THE ECHO ALTIMETER | 

THE single most important contribution of the year 
1938 to safer flight—the absolute altimeter, which shows 
height above the ground rather than height above sea 
level and thus warns a pilot of obstacles—kicked around 
inside the heads of scientists and engineers for years 
because radio equipment that could make it work did not 
exist. 

The patent, No. 2,045,072, covering the absolute alti 
meter which, if it works as it gives promise of, will do 
more for safe flying than any other single development 
under way, was granted to Lloyd Espenseheid, of Kew 
Gardens, Long Island, N. Y., on June 23, 1936. But the 
original application for a patent to protect the idea on 
which it is based was made more than eight years ag°, 
on April 29,1930. The patent was assigned to the Amer 
ican Telephone and Telegraph Company. 

Actual development work on the device did not begit 
until January, 1937, when Peter C. Sandretto, commuti- 
cations engineer of the United Air Lines, approached the 
telephone company to ask for their cooperation in the 
development of a method to warn their pilots of approa¢l 
ing obstacles. Had the airlines had such a device, @ 
survey of accidents during the last few years shows, mor? 
than half the disasters that have marred the record o 
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This Spencer No. 3 Research Microscope 
IS CUSTOM BUILT FOR YOU 


y Spencer Lens Company makes it possible for you 
’ to have exactly the right microscope for your par- 
? ticular work by providing the following wide range 


7 of convenient interchangeable equipment: 

r 1. Body tubes—vertical or inclined, binocular or 
monocular. 

if 2. Stages—square or circular, plain or with me- 


8 chanical movements. 


3. Sub-stages—bright or dark field, as complete 
as desired. 


4. Optics—achromatic, fluorite or apochromatic. 


le Write Dept. L2J for your copy of a catalog describing the wide 

a range of equipment usable with Spencer Research Microscopes. 

); 

| L C 

Spencer Lens Company 

e MICROSCOPES REFRACTOMETERS 
MICROTOMES SPENCER COLORIMETERS 


PHOTOMICROGRAPHIC BUFFALO SPECTROMETERS 
EQUIPMENT PROJECTORS 
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American aviation would not have occurred. The reason 
for the delay—between 1930 and 1937—1lies in the fact 
that the new altimeter uses ultra high frequency radio 
waves. Transmitting equipment from these very short 
radio waves has been developed only recently. 

A 500-megacycle radio wave is transmitted from a small 
T-shaped antenna on the underside of the right wing. On 
this wave is impressed an 80-cycle audio frequency wave. 
This combined wave is sent earthward and is reflected 
by the earth back to the plane, where it is picked up by 
a similar antenna under the left wing. A portion of the 
transmitter’s output goes directly to the receiving an- 


tenna. The device essentially counts the number of — 


80-cycle beats occurring between the time the direct wave 
is received and the time the reflected wave is received. 
The 80-cyele audio frequency wave is impressed on the 
500-megacycle carrier wave because the former is easier 
to count—the apparatus is much simpler. The ultra high 
frequency carrier waveband is used because it is free from 
static, can be directed more easily and because of its 
limited range. A recessed housing for the antennas, to cut 
down wind resistance, will be possible on new planes, but 
not on existing craft. Its use on existing craft will entail 
a slight loss of speed, but, on the other hand, a much 
greater gain in safety. 

Accidents that would have been prevented, had such a 
device been available, include the disaster to the Lockheed 
14, which crashed into a mountain near Los Angeles this 
year; the two planes lost in recent years near Saugus 
Gap, near Los Angeles; the T.W.A. plane lost near 
Fresno; the planes that have been lost in Wyoming and 
Utah, as well as others. 

Further testing is necessary. In addition to that 
Western Electric engineers, who are in charge of the 
development, will require about five months to get set for 
making the equipment. A year in all will be necessary 
before airliners on regular scheduled runs can use the 
device. 

Working with Mr. Sandretto on the device has been 
Russell Newhouse, of the Western Electric—LEONARD 
H. ENGEL. 


CULTURE OF MEN OF THE STONE AGE 


SToneE AGE men all the way from China to India and 
south to Java had the same general type of culture and 
used much the same kind of tools, it is indicated by 
results of the American Southeast Asiatic Expedition, 
published in the Proceedings of the National Academy of 
Sciences by its field director, Dr. Hellmut de Terra. 


The expedition has concluded its exploratory work in 


Burma, which seems to be a connecting bridge uniting the 
three corners of this great triangle of ancient culture. 
As reported by one of Dr. de Terra’s colleagues, Dr. 
Hallam L. Movius, it is not yet certain whether the civili- 
zation they studied originated in China and spread west- 
ward and southward, or whether it started farther south 
and made a three-direction spread. 

The stone tools used by these ancient peoples are of the 
erudest type of workmanship. They included choppers, 
scrapers and (except in India) fist axes. In Burma, a 
favorite material was petrified wood. Associated with 
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the human artifacts were bones of elephant, rhinoceros, 
hippopotamus, buffalo, horse and deer. 

After the expedition had finished its work in India, th. 
members, who included Dr. Teilhard de Chardin jy 
addition to Drs. de Terra and Movius, went to Java where 
they visited Dr. G. H. R. von Koenigswald, who is jp. 
vestigating the sites of Pithecanthropus finds under the 
auspices of the Carnegie Institution of Washington. 

The third Pithecanthropus skull, recently discovered by 
Dr. von Koenigswald, has at last set a geologic date for 
this ancient race. Hitherto not definitely dated, the 
Java Ape-Man has now had his time set as mid. 
Pleistocene, that is, about the middle of the Ice Age, 
some half-million years ago. 


ANTI-CANCER VACCINATION 


THE dream of finding a way to vaccinate against cancer 
is one step closer to becoming a reality or to being finally 
and definitely proved to be nothing but a dream. Which 
way the dream will turn out may be determined by studies 
now under way at the Rockefeller Institute for Medical 
Research. The first step toward making anti-cancer 
vaccination either a glorious reality or a lost hope is re- 
ported by Dr. John G. Kidd, of the institute, in the 
forthcoming issue of The Journal of Experimental 
Medicine. 

One kind of cancers or tumors, the papillomas of rab- 
bits, are known to be due to a germ of the virus type. 
This germ or virus, Dr. Kidd has now found, is strikingly 
similar, in its ability to induce resistance or immunity to 
itself, to other germs against which vaccination is suc- 
cessful. It acts like the classical antigens of other dis- 
ease germs which call up the germ-fighters of the body 


known as antibodies. It is because of such antigens that ] 


vaccination or immunization against smallpox, diphtheria 
and a few other diseases is possible. 

Discovery of such an antigen substance in rabbit papil- 
lomas means that it should be possible to protect rabbits 
from these tumors by a sort of vaccination. Whether the 
same can be done for other kinds of tumors, including 
human cancer, depends on whether such antigen sub- 
stances in the tumors can be found. Search in this direc: 
tion, Dr. Kidd reports, is now being made. The results 
should provide the final word on the possibility of anti 
cancer vaccination. 


TRIMETHYLAMINE 
A WIDELY found organie compound known to chemists 
as trimethylamine, present in many plants and animals, 
has been shown by Professor Laszlo Havas, of the Uni- 
versity of Brussels, to have physiological action like that 
of a sex hormone. Professor Havas has reported his 
experiments in Nature. 

The chemical is highly active, producing marked results 
in dilutions as weak as one part in 25,000, or even one 
part in 60,000. Injected into the stems of young tomato 
plants, half an ounce or so of the solution produced 
increase by 22 per cent. in the number of flowers. |'r0gs 
placed in a trimethylamine solution moulted their skins 
and prepared for mating activities, even though the 
mating season was three months past. Other amphibiats 
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similarly treated also showed signs of having their mating 
instincts roused. 

The substance is somewhat poisonous, however, and the 
treatment had to be discontinued after a few days lest 
the animals be harmed. The solution also stimulated the 
growth of plant tumors in tomato stems that were first 
inoculated with the bacteria that cause plant cancers, 
and then treated with the 1: 60,000 concentration. 


FOLSOM MAN 

UNEARTHING a mammoth tusk at the now-famous sum- 
mer camp Of America’s Folsom Men in Colorado, Dr. 
Frank H. H. Roberts, Jr., of the Smithsonian Institution, 
has the first evidence that shaggy elephants were hunted 
ground this prehistoric camp ground. 

According to Dr. Roberts, these elephants were alive 
during the closing days of the last Ice Age, at least 
10,000 years ago. The extent of their camp, and quan- 
tities of stone implements and débris of meals, tell of 
hunters who returned year after year. Their game is 
identified as herds of bison, musk-ox and camel that 
browsed in pastures where streams flowed from the melt- 
ing glaciers. 

New discoveries this summer include several new kinds 
of knives and serapiag tools, all unmistakably like the 
workmanship of America’s other Folsom Age hunters. 
Many of the hunters’ crude attempts at art have been 
uearthed, indicating that in this early era American art 
was merely geometric lines scratched on bone. 

Although Dr. Reberts has sought tirelessly for bones of 
the hunters themselves, the Folsom Men in Colorado and 
elsewhere in America continue to be ghostlike figures 
known only by their trail of characteristic weapons and 
tools and the bones of animals they killed. 

Dr. Roberts also investigated two reported sites of 
Folsom Man in Wyoming and in,Canada, finding typical 
Folsom weapons as far north as Saskatchewan. Tracing 
the hunters into the north country may eventually clear 


up the question as to when America was first inhabited, 


that is, whether man arrived early in the last Ice Age, 
before glaciers closed the available corridors from the 
north, or whether they waited until the ice melted enough 
to provide a route where game and plant life existed. 
According to another theory, a corridor east of the 
Rockies remained ice-free, affording passage into Amer- 
ica at any time during the last Ice Age. 


ITEMS 


A LIPE-SIZED figure of a normal woman, made out of 
translucent material, will show visitors to the New York 
World’s Fair next summer how cancer spreads from the 
frst small lump on a woman’s breast to other parts of 
the body, unless that dangerous first lump is promptly 
rmoved. The ‘*Cancer Woman,’’ designed by and con- 
structed under the direction of John L. Broomfield, of 
the New York Museum of Science and Industry, will be 
given a publie pre-viewing at the museum during Novem- 
ber and December. The woman’s figure is part of the 
special cancer exhibit which has been prepared for the 
Pair under the direction of Dr. Francis Carter Wood, 
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of the Institute of Cancer Research of Columbia Uni- 
versity. 


A WHITE bison bull, an animal rarer than the sacred 
white elephant of Siam, is an inmate of the National 
Zoological Park at Washington. It was born on the 
National Bison Range near Moiese, Mont., and was pre- 
sented to the park by the U. 8S. Biological Survey. White 
bison were great rarities even in the days of the vast 
herds on the western plains, a couple of generations ago. 
The Indians considered them sacred. One plains tribe, 
the Atsina, used to kill large numbers of bison by driving 
them over cliffs. But if they found one white animal 
in the mass thus slaughtered wholesale, only the direst 
necessity could drive them to take the meat or hides of 
any part of the whole herd. 


THE National Bureau of Standards and the American 
Dental Association have been working together for a 
score of years to provide American sufferers from dental 
decay with more enduring teeth. A list of dental repair- 
ing products that have been checked by the bureau in 
cooperation with the dental association is to be published 
in the association’s journal for the month of November. 
Dental cements, amalgams, gold alloys, tooth-matching 
filling cements and accessory materials will be listed by 
name in the journal, following tests designed to show 
how well they stand up and what the patient gets for his 
money. As with the American Medical Association in the 
case of remedies and instruments, members of the dental 
association are expected not to use products which are 
condemned. The list represents twenty years of research 
at the bureau. Funds of the American Dental Associa- 
tion have been used since 1928 to support the study, which 
is being carried on continually to check old products and 
test new ones. 


AMERICAN consumption of tin, a strategic material 
which must be imported and most of which comes in 
fact from the Malay States, rose by nearly 7,000 long 
tons during 1937, according to the U. 8. Bureau of Mines. 
Tin consumption amounted to 90,137 tons of both pri- 
mary and secondary tin during 1937 as against 83,050 
tons in 1936. Four fifths of this was virgin tin, the con- 
sumption of which also increased. The world’s main 
source of supply, in the Malay States, is now under 
British domination, but is within striking distance of the 
expanding Japanese empire. 


THE Palisades of the Hudson River were once huge lava 
beds which have withstood weathering until they now rise 
predominant above the surrounding terrain of the Hudson 
River Valley, according to Professor S. J. Shand, of 
Columbia University. He will lead a field trip to the 
Palisades during the coming meeting of the Geological 
Society of America in New York City. The Palisades 
sill, as it is known, is several hundred feet thick. It 
was formed about 160,000,000 years ago by a flow of 
lava which forced its way upward and between hardened 
beds of sand and clay previously laid down by ancient 
streams and lakes. Erosion gradually removed the over- 
lying sand and clay and left the towering scenic cliffs. 
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YOU WILL BE MORE SATISFIED 
WITH EMPIRE Green Label 
COVER GLASSES 


Empire Green Label Cover Glasses have won wide 
favor because they offer these several advantages — 
at a reasonable price: ; 
(1) Guaranteed not to corrode in any climate. 
(2) Empire Green Label Cover Glasses have 
assed the specifications of the United 
Army Medical Department 
No. 334A. ; 
(3) Greenish tint characterizes Empire Green 
Label Cover Glasses. This, however, does 
not affect color infraction. : 
(4) Wrapped in cellophane. Available either 
im squares or in rectangles. Squares are 
packed in wooden boxes. Rectangles 
packaged in cardboard boxes. 
PRICES 


$1.00 per ounce. 
Thickness .90 per oz. for 10 oz. or more. 
No. 1 .85 per oz.for 50 oz. or more. 
J .80 per oz. for 100 oz. or more. 

$ .90 per ounce. 
Thickness .85 per oz. for 10 oz. or more. 
No. 2 .80 per oz. for 50 oz. or more. 
.75 per oz. for 100 oz. or more. 


Prices apply for both square and rectangular. 
Available in any size square or rectangular. 


EMPIRE LABORATORY SUPPLY CO. 
549 West 132nd Street Inc. New York, N. Y. 


OCCASIONAL PAPERS OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Some Fundamental Aspects 
of The Cancer Problem 


Symposium sponsored by the Section on Medica] 
Sciences at Atlantic City, N. J., published under the 
direction of the following committee of workers in 
medical science: William Charles White, Chairman; 
Vincent du Vigneaud, C. C. Little, Esmond R. Long, 
and Carl Voegtlin. Edited by Henry B. Ward. 
These papers bring out the advances recently made 
in cancer research by leading investigators along 
the three main approaches to the problem: biology, 
chemistry and physics. A summary of the papers 
will be found in Science for February 5, 1937. 


Price, cloth, $2.50; paper, $2.00 


The Science Press 
Lancaster, Pennsylvania 


The LaMOTTE-O'BRIEN 
AQUARIUM TESTER 


For Controlling Reaction of Aquarium Water—A 
special outfit designed to enable fish fanciers to 
maintain the proper reaction of their aquarium 
water for most successful growing of fish. The 
outfit comes complete with full instructions, giv- 
ing information concerning the proper reaction of 
aquarium water, and tells how to adjust the water 
accordingly. Price, $3.00 f.o.b. Baltimore, Md. 


LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. 


DAY FREE TRIAL OFFER 


Any stopwatch listed in our 
catalogue No. 11, fully illus- 
trating and describing more 
than 40 types of stopwatches. 


Path Ask for your FREE copy. 
ane No salesmen will call. 
A. R. & J. E. MEYLAN 


“Specialists in timing instruments.” 
266 West 40th St. New York City, N. Y. 


| FOR SALE. Science Abstracts A (Phys- 


ies), bound, 1906-1936 inclusive. Offers 
are solicited. 

PAUL F. GAEHR 
Aurora, N. Y. 


FOR SALE—American Anthropologist. Vols. 16 
to 39 incl. Complete, perfect, unbound Also some 
other anthropological works. Address J.P.M., care 
of Science, 3941 Grand Central Terminal, New 
York, N. Y. 


ZERO TO EIGHTY 


By Dr. E. F. Norturup 
An exciting tale of an imaginary trip around the 
moon, based on scientific facts, and written by an 
eminent inventor of the Ajax-Northrup High Fre- 
quency Induction Furnace. 
Illustrated $3.00 
SCIENTIFIC PUBLISHING CO. Princeton, N. J. 
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Four Important New Books in Botany 


Haupt’s—AN INTRODUCTION TO BOTANY 


By ArtTuurR W. Haupt, University of California at Los Angeles. McGraw-Hill Publications £ 
in the Botanical Sciences. 388 pages,6x9. $3.00 s 
This comprehensive, well-balanced textbook presents clearly and concisely the fundamental facts and 
principles concerning the structure, functions, and life relations of plants. Special attention is given 
to evolution, heredity, adaptation, and other topics of general biological interest having cultural rather 


than technical value. This approach makes the book particularly suitable for a one-term survey 
eourse. Morphology is emphasized throughout the book. 


Miller’s—PLANT PHYSIOLOGY. WNew second edition. 


By Epwin C. Minter, Kansas State College. McGraw-Hill Publications in the Botanical 
Sciences. 1139 pages, 6x9. $7.50 
Designed both as text for advanced students and as a reference book for investigators, this well-known fe 
book gives a complete survey of the field of plant physiology, with reference to the green plant. In i 
the new edition practically every chapter has been revised and enlarged to include the investigations i 


and findings that have been made during the past seven years. The book is now strictly up to date, 
and contains over 6,000 references covering every aspect of the subject. 


Maximov’s—PLANT PHYSIOLOGY. Jew second edition. 


By N. A. Maximov, University of Saratov, U.S.S.R. Edited by R. B. Harvey, University 
of Minnesota, and A. E. MurNEEK, University of Missouri. McGraw-Hill Publications in the 
Botanical Sciences. 473 pages,6x9. $4.50 


The present revision of this standard text is an entirely new book, rearranged and rewritten, with 
new materials from the data of current research on growth and reproduction, the application of 
hormones, respiration, photosynthesis, mineral nutrition, ete. 


Smith’s—CRYPTOGAMIC BOTANY 
Vol. I. Algae and Fungi. 545 pages, 6x9. $4.00 
Vol. II. Bryophytes and Pteridophytes. 380 pages,6x9. $3.00 
By Gipert M. Smita, Stanford University. McGraw-Hill Publications in the Botanical 
Sciences. 
This interesting work covers the general classification and special morphology of plants below the level i 
of seed plants. The classification is carried either to the order or to the family and there is a full i 


account of the genus selected as representative of each order or family. There is also a general i 
classification of the distinctive characteristics of the groups considered. 


Send for copies on approval r 


McGRAW-HILL BOOK COMPANY, INC. | 


330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 _ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


AWARD OF THE NOBEL PRIZE IN PHYSICS 

THE Nobel prize in physics for 1938 has been awarded 
to Professor Enrico Fermi, of the University of Rome. 
Born on September 29, 1901, Professor Fermi has won 
fame in both experimental and theoretical fields of research. 


- He was the first man to predict and determine experi- 


mentally that the bombardment of elements by neutrons 
would cause transmutation of the elements. Working 
at Rome, Professor Fermi was able, within six months 
after the discovery of artificial radioactivity by the Curie- 
Joliots, to study the bombardment of over 60 elements 
with neutrons. Out of this number he found more than 
40 to exhibit radioactivity. 

Professor Fermi was also the first to show that the cap- 
ture of neutrons could be facilitated by water and by 
making them travel at low speeds. These ‘‘slow’’ neu- 
trons are now a valuable research tool in the field of 
nuclear physics. In theoretical physics he is best known 
for his development of the so-called Fermi-Dirac statistics, 
a mathematical method of dealing with the problems en- 
countered in predicting atomic structure and behavior. 
In mathematical physics, he developed a hypothesis known 
as the Fermi theory of beta-ray decay which attempted 
to fit the atomic particle, the neutrino, into the still 
baffling problem of the liberation of the beta rays (elec- 
trons) from radioactive materials. While this theory is 
far from correct it is still the only one, of the many sug- 
gested, which appears to have a semblance of plausibility. 

During his ‘intensive research on the bombardment of 
many elements with neutrons Professor Fermi used 
uranium as a target. He was able to make the neutrons 


_ stick in the nuclei of the uranium atoms and create super- 


heavy elements. At first the scientific world was amazed 
and skeptical that Professor Fermi had been able to create 
an element, No. 93, heavier than the heaviest of all known 
elements, uranium, No. 92. However, the discovery was 
amply confirmed and it has since been found that science 
ean create artificially elements still heavier, Nos. 94 
and 95. 

Through his atomic experiments Professor Fermi was 
able to show that the ability of the nuclei of atoms to 
capture neutrons was far larger than had been supposed. 
There appear to be conditions of resonance in the nucleus 
which aid in this unsuspected capture. 

Coworkers with Professor Fermi at Kome have been 
a group of scientific men whose names should not be for- 
gotten. They are Drs. E. Amaldi, F. Rassetti, E. Segré 
and B. Pontecorvo. 


AUTOMATIC POSITION FINDER FOR 
AIRPLANES 


AN experimental model of a position finder which auto- 
matically tells an airplane pilot where he is at a given 
moment, with only a small error, has been successfully 
demonstrated at Hamble, England. 

The device, still very much in the process of develop- 
ment, consists of a pair of automatic direction finders, 


each tuned to a different radio station. Each is linked 
to a needle swinging on a point representing the station 
to which it is tuned; hence each needle points toward the 
plane. The point where the needles cross is the point 
where the plane is located. The two needles are, of 
course, located on a map of the region over which the 
plane is traveling. 

Successful development of this device will mark another 
of the major safety advances in aviation that seem prom- 
ised by instruments demonstrated within the last few 
weeks. Not only would it be another insurance against 
being lost, but it would be useful in medium-sized trans- 
port and military planes which can not carry a separate 
navigator and whose pilots already have more than enough 
to do. Collaborating in the development are O. G. E. 
Roberts, of the Straight Corporation, and J. A. Me- 
Gillivray, chief wireless instructor of Air Service Training. 

An automatic direction finder, which in itself is a 
guarantee of not getting lost, has been independently 
developed and demonstrated in the United States by the 
Sperry Gyroscope Company and the Radio Corporation 
of America, both of New York. 

This new scheme merely takes two automatic direction 
finders and operates on the well-known principle that the 
lines from the plane to the stations must intersect at the 
plane. By superimposing the lines on a map, in the form 
of needles that respond continuously to changes in the 
plane’s position, the pilot can be kept informed of where 
he is. 

Refinements in construction of the direction finders and 
in other parts of the equipment may mean some day that 
much of the laborious work of calculating one’s position 
will be made unnecessary. It should also make ground 
speed determination, still one of the not-so-easy-to-figure 
aeronautical facts, easier to determine. 

The present equipment is still subject to certain errors, 
one of which probably can be eliminated, and the other 
of which is not a large error. The possibility of linking 
the device with the automatic pilot is also foreseen. Re- 
ports emphasize, however, that this model is only an 
experimental one and that conclusions as to its per- 
formance in production models, which are still a long way 
off, can not yet be drawn. Its weight, now 100 pounds, 
can probably be reduced to 60 pounds. 


USE OF THE CYCLOTRON IN THE TREAT- 
MENT OF HUMAN CANCER 


HuMAN cancer sufferers are now being treated for the 
first time with neutron rays from the 85-ton cyclotron of 
the University of California. 

Announcement of this use of the cyclotron, which it is 
hoped will greatly advance the war against cancer, was 
made by Dr. Ludvig Hektoen, executive director of the 
National Advisory Cancer Council, adjunct of the U. 8. 
Public Health Service, which has been in the forefront in 
supplying funds and technical assistance for this newest 
assault on cancer. 
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THEORETICAL 
MECHANICS 


A Vectorial Treatment 
By 


Carl Jenness Coe 


New Books 


This new text, covering all aspects of modern theoretical 
mechanics, contains ample material for both the intro- 
ductory and the more advanced course. Presupposing 
only one year’s work in calculus, it is outstanding for its 
clarity of exposition and its thorough treatment of funda- 
mentals. Basic principles are expressed in theorems and 
completely proved. The consistent use of vector analysis 
throughout the book clears away many of the technical 
difficulties of the subject and makes possible a more 
thorough understanding of fundamental ideas than can 
be given otherwise. Particularly notable is the modern 


treatment of the Lagrangian and Hamiltonian mechanics 


without recourse to the difficult details of the caleulus of variations. The book is fully 


equipped with excellent problems and exercise material. To be ready November 29. $6.00 | 


INTRODUCTION 
TO THE THEORY 
OF EQUATIONS 


By 


Louis Weisner 


This text, for the one-semester course in the theory of 
equations provides an unusuaily fine foundation for more 
advanced work in algebra. By the use of the concept of 
a field of numbers as the unifying principle, instead of 
the more usual theory of substitutions and groups, it 
presents the subject as a connected body of doctrine in 
which the various topics are all closely linked together, 
and gives a clear insight in the nature of algebra as a well 
integrated subject. Among the topics which are espe- 
cially well treated are the theory of polynomials with 
respect to fields, the proof of the fundamental theorem 


of algebra, and the proof and use of the Lagrange inter- 


polation formula. . Many weil selected exercises are given throughout the book. $2.25 


Macmillan 
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Cancer sufferers throughout the nation are warned not 
to start for California in the hope of getting treated by 
the cyclotron. The treatments are purely experimental 
and no successful outcome can be promised. Only a 


small group of patients from the teaching hospital in 


San Francisco of the University of California are being 
treated. The cyclotron’s neutron rays have been so ef- 
fective in treating cancerous growths on small animals 
that scientists believed this treatment was worth at least 
a trial on human cancerous growths. 

‘The success of the neutron ray in animal experimenta- 
tion does not justify any conclusion that it will be neces- 
sarily more successful in treating human beings than 
x-rays,’’ said Dr. John Lawrence, who, with Dr. Robert 
S. Stone, chief roentgenologist in the hospital in San 
Francisco, is directing the experiments. ‘‘It may be 
months or even years before any results are known and, 
until then, we can offer no additional hope to cancer 
sufferers. ’’ 

Dr. Lawrence is the brother of Dr. E. O. Lawrence, 
the physicist who developed the cyclotron and the neutron 
ray used with cancer patients. The neutron rays are 
created by bombarding a target of a light metal, notably 
beryllium, with very energetic deuterons, which are the 
nuclei or ions of heavy hydrogen. 

The rays produced by this method were found to have 
a sharply different effect on biological tissue cells than 
the x-ray, and it was this difference which led to the pres- 
ent clinical investigations. 


UNRECOGNIZED HORMONE OF THE 
PITUITARY GLAND 


AN unrecognized hormone, called ‘‘the specific meta- 
bolic principle’’ and produced by the middle part of the 
pituitary gland, has been chemically dissected from the 
tiny ‘‘master gland’’ by a group of investigators at 
McGill University, headed by Professor J. B. Collip. As- 
sociated with Professor Collip were Drs. D. K. O’Dono- 
van, E. F. Denstedt, A. H. Neufeld and L. W. Billingsley. 

The new hormone speeds up the rate at which the body 
converts food, fuel or energy. This vital process is known 
as metabolism. Professor Collip and his associates found 
that it stimulates metabolism quite independently of the 
thyroid gland. It does not work by first stimulating the 
thyroid, as does another pituitary hormone called the 
thyrotropic hormone. Doses of the hormone injected 
into rats, rabbit and guinea-pigs from which the thyroid 
glands had been removed increased the metabolic rate 
markedly within four hours. 

The new hormone has other striking effects. It neu- 
tralizes to some extent the effect of insulin, diabetes 
remedy. Insulin ordinarily lowers the amount of sugar 
in the blood, but when the new hormone is given, the 
usual dose of insulin has a diminished effect on the 
blood sugar. Large doses of insulin, however, are not 
neutralized. 

The hormone also exercises some control over the ad- 
renal glands, judging from its effect when given with 
adrenalin, one product of these glands. The effect of 
adrenalin on blood pressure is not affected by the new 
hormone, but the effect on blood sugar is. The amount 
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of sugar in the blood goes up, instead of down, whey 
adrenalin is given. 
Professor Collip described the hormone at the Thirq 


’ International Goiter Conference recently held in Wasp. 


ington, D. C. 


THE AMERICAN PATENT SYSTEM 


To destroy the basic concepts of the American patent 
system would be to destroy the pattern of present-day 
industry and bring a return to secrecy of invention, Dr, 
Frank B. Jewett, vice-president of the American Tele. 
phone and Telegraph Company, stated in an address given 
at the Philadelphia meeting of the American Institute of 
Chemical Engineers. 

Citing the protection afforded by the patent system 
as the backbone of industrial progress, which has made 
possible the enormous growth of the last century in Amer. 
ica, Dr. Jewett urged that efforts to attack the patent 
system should be limited to the prevention of long-drawn- 
out lawsuits and toward expediting the handling of una. 
voidable litigation. Efforts to change the patent law 
of America so as to alter its basic concept of a long 
term monopoly as the reward for disclosing the nature 
of the invention were termed ‘‘eye wash’’ by Dr. Jewett. 

Of the charge that industry deliberately suppresses 
socially valuable patents, he said: 

‘*That the number of unused patents is large goes 
without saying. That any considerable number of them 
are of much, if any, value, I doubt, and that any realiy 
valuable ones are ‘suppressed’ I just simply do not 
believe. The explanation is that any one possessed of a 
valuable patent has every reason to exploit it before its 
life blood runs out and dare not delay the exploitation 
for fear his competitor will get a better patent. I have 
no doubt that there are now, as there always have been, 
valuable patents which are not in use because the art 
to which they apply is not yet far enough advanced to 
permit. This is not suppression—all the will in the 
world could not foree use under the conditions.’’ 


THE RESEARCH FUNDS OF THE 
GOVERNMENT 


Researcu for the American farmer and engineering 
research, mainly for national defense, absorb over 
$43,000,000, or 75 per cent., of all the $57,700,000 research 
expenditures of the Federal Government, according to al 
analysis, made after a study of the Federal budget for 
the fiscal year 1938, by Dr. Lyman J. Briggs, director of 
the National Bureau of Standards in Washington. Dr. 
Briggs’s report was made to a forum at Detroit on ‘‘In- 
vention and the Engineers’ Relation to It,’’ sponsored 
by the American Engineering Council. 

The distribution of research funds, exclusive of sta 
tistical agencies and those engaged in social sciences is 
approximately as follows: 


Engineering research, mainly national 


Surveys and mapping 16%— 9,400,000 
Natural sciences, mainly agricultural 

5%— 2,700,000 § 
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LaMOTTE 


SOIL NITRATE SET 


This set was developed in cooperation with Prof. 
M. F. Morgan of the Connecticut Agricultural Ex- 
periment Station, to determine whether or not a 


it soil contains enough nitrate nitrogen for good crop 

y growth. Test is simple and easy to make. Results 

r. obtained show parts of nitrate per million parts of 

‘ soil. Complete with instructions and LaMotte Soil 
Handbook, $10.00 f.o.b. Baltimore, Md. 


t LaMotte Chemical Products Co. 


418 Light Street Baltimore, Md. 


LANGUAGES 
Made LALY By 
LINGUAPHONE 


This cy * new Method enables you, in your own 
home, to speak and read any of 23 foreign languages 
in an incredibly short time. Endorsed by leading uni- 
versity professors and thousands of men and women 
28 as the quickest, simplest and most thorough lan ao 
method. Send for catalogue and FREE Trial Offe 


LINGUAPHONE INSTITUTE 


39 Rockefeller Center New York City 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


N LORING, OWEGO,N.Y. 


Catalog free, 
Box B. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC and EDUCATIONAL 
JOURNALS; 
MONOGRAPHS 
and BOOKS 


DOAN 


WA 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


THE CENTURY EARTH SCIENCE SERIES 


KirTLeEY F. MatuHer, Pu.D. 
General Editor 


MANUAL OF 
SEDIMENTARY 
PETROGRAPHY 


By 
WILLIAM C. KRUMBEIN 


Instructor in Geology 
University of Chicago 


AND 


F, J. PETTIJOHN 


Assistant Professor of Geology 
University of Chicago 


— His is the only complete treatment 

of sedimentary petrography written 
from the analytical point of view. It is 
more comprehensive than other books 
dealing with the same subject. Not only 
are the usual topics of size and mineral 
analysis treated in complete detail, but 
such subjects as shape and surface-texture 
analysis, as well as orientation analysis, 
are included. Likewise considerable at- 
tention is paid to sampling techniques, 
generally given only brief consideration 
in works of this type.. Finally, it con- 
tains the necessary statistical theory and 
methods, as well as optical theory and 
methods, needed in the detailed study of 
sediments. 


This is an up-to-date, authoritative, 
and practical book that in addition to 
supplying the textbook needs of advanced 
courses in sedimentary petrography, will 
be of use as a reference book for research 
workers in sediments and for oil field 
laboratory workers, and will be helpful 
to soil scientists and ceramists. 


Royal 8vo 534 pages Illustrated 


D. APPLETON-CENTURY 
COMPANY 


35 West 32nd St. 2126 Prairie Ave. 
New York Chicago 
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The Federal Government, Dr. Briggs explained, thus 
confines its research activities almost exclusively to sub- 
jects having an immediate practical interest. It has not 
undertaken long-range research, except in the field of 
agriculture. Basic research in this country has in the 
main been carried out by our colleges and universities. 
In so far as these institutions have been supported by 
state funds, the various states have borne the responsi- 
bility of providing for basic research, upon which new 
industries are built. 

‘*New industries, which create additional employment, 
grow out of discoveries made in the laboratory. The 
radio industry is a striking example. To provide more 
employment we need new facts, new discoveries, upon 
which new industries may be based—industries that will 
supply things that people will want in addition to what 
they already have, not industries which merely compete 
with those already in operation. 

‘<Discoveries of this kind are not made overnight, but 
they will continue to be made, as they have been made in 
the past, if facilities and support are provided for basic 
research. A steady flow of new discoveries would stabil- 
ize economic conditions. Coordinated basic research, di- 
rected along lines that may lead to new industries, should 
be supported by the Federal Government as long-time 
insurance against unemployment and economic stag- 
nation.’’ 


ITEMS 

A RING of charged atomic fragments surrounding the 
earth 20,000 miles above its surface during a period of 
high sun-spot activity was reported in a lecture at the 
California Institute of Technology by Professor Robert 
A. Millikan. Detected through measurements of cosmic 
rays, this ring has been built up gradually since 1932, 
when sun-spot activity was low, until it is now at a 
maximum. Sudden changes in this ring of charged par- 
ticles also takes place when the sun is having a par- 
ticularly violent eruption. The effect of solar activity 
is to cut down the magnetic field surrounding the earth 
and thereby to permit more cosmic rays to reach us than 
before. The intensity of cosmic rays thus becomes a way 
of measuring the magnetism of the earth, especially that 
part of the magnetism which is due to currents outside 
of the earth itself. 


THE 125th anniversary of the Nikitsky Botanical Gar- 
dens in the Crimea was observed by the establishment 
of five new gardens, supplied with plants from the parent 
institution. During the past decade over 1,000 new 
species and varieties of plants have been tested in the 
gardens, and 233 new kinds were introduced into general 
cultivation in the USSR as a result of these tests, states 
Tass. 

Coup climate is good for growing corn, declares Pro- 


fessor Karl W. Woodward, of the University of New 
Hampshire. He points proudly to the fact that the 


average per-acre yield in his state, 44 bushels, tops even 
that of Iowa, 38 bushels, and is more than double that 
of two typical states in the South, Louisiana and Arkan- 
sas, whose average per-acre corn yields are 18 and 19 
bushels, respectively. 
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METHYL bromide has been successfully used to kill jp. 
sects feeding inside of apples, in experiments reported t) 
the journal, Scientific Agriculture, by W. R. Phillips, 7, 
A. U. Munro and C. E. Allen, of the Canadian Departmen; 
of Agriculture. The substance, while deadly to insects 
leaves so little residue in the flesh of the apple that it is 
harmless so far as human consumption is concerned. Some 
of the apples were damaged by the fumigation, but it was 
found that this damage could be eliminated by picking 
the apples at the proper state of maturity and storing 
them at a temperature between 32 and 39 degrees Fahren. 
heit. 


SUBMERGED canyons are not all beneath the sea. There 
is one, of quite respectable dimensions, drowned under 
the waters of the northern end of Lake Michigan, states 
Dr. George M. Stanley, of the University of Michigan, iy 
the current issue of the Journal of Geology. Cut steeply 
into the more gradually sloping lake bottom, the valley 
winds like the channel of a river, and was without doubt 
formed by the action of a stream before or during the 
glacial age. The bottom of the channel varies from 15) 
feet to as much as 300 feet below the present lake level, 
It continues on into Lake Huron, and just beyond Macki- 
nace Island it widens out into the deep basin of what 
was the ancestor of Lake Huron in the days before the 
Ice Age. 


NEw light on the American Indians’ family tree is 
being gained by scientific investigation of an unknown 
prehistoric race that once inhabited the Aleutian Islandg 
that swing out from Alaska toward Siberia. At the 
Smithsonian Institution Dr. Ale’ Hrdlitka is studying : 
large collection of skulls and bones of these people, some 
partly mummified, which he found during expeditions t 
the Aleutian Islands. The new-found race is believed 
to be ancestral to some of the Indian tribes that occu 
pied the Pacific coast, including California, when white 
men came to America. The pre-Aleuts, as these long 
lost ancestors are descriptively termed, lived about 2,000 
years ago. They were descended apparently from earlie 
immigrants who had come over from Asia to Alaska, and 
they were followed in turn by the Aleuts. Dr. Hrdlitka’ 
exploration in the Far North have demonstrated thai 
Alaska was a racial cats-cradle with five or six different 190 
Eskimo, Aleut and Indian peoples crossing and re-crossing@i The 
one another’s path. All of them contributed in som@jin ¢ 
way to the blood of the tribes that peopled North angi act; 
South America. 


MokrE and more the railroads of America are making 4% 
of ‘‘velvet track,’’ declared H. C. Drake, of the Sper'y 
Products, Ine., Brooklyn, N. Y. Flash welding of rail@..q 
road rails into long continuous stretches of rail make high 
this achievement possible. In this welding method thé 
two ends of ordinary track lengths are placed next " 
each other and a heavy electric current preheats them 
Then they are moved in and out of contact, a few time 
as extremely hot ares of electricity flash between thet 
Finally the two ends are squeezed together with a pre 
sure of 10,000 pounds to the square inch to complete @™y . 
weld. ‘‘Velvet’’ riding smoothness, without the familia ==> 
clicking of the wheels on rail junctions, is the result. 
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KODACHROME FILM CUT SHEET FORM 


TYPE B for artificial illumination; 
and DAYLIGHT TYPE 


Kodachrome Professional Film is supplied in standard 
sizes, for cameras that use cut-sheet film. Transparen- 
cies of the appropriate size may be bound between cover 
glasses to make full-color lantern slides. The Type B film 


is in every way suitable for full-color photomicrography. 


EASTMAN KODAK COMPANY, ROCHESTER, N. Y. 


Sixth Edition—Now Ready 


American Men Science 


A BIOGRAPHICAL DIRECTORY 
EDITED BY J. McKEEN CATTELL AND JAQUES CATTELL 


The first edition of this BlocgRaPHICAL DiRECTORY OF AMERICAN MEN OF SCIENCE was published in 
1906, the second edition in 1910, the third edition in 1921, the fourth edition in 1927 and the fifth in 1933. 
The present edition contains the records of about 28,000 living men of science, as compared with about 4,000 
in the first edition. No single book of reference can cover the whole of North America and all lines of 
activity; it therefore becomes necessary to prepare special works. This volume, devoted to the men of 
science, sets standards in its treatment of a group on which the material prosperity and intellectual leadership 


am! the country depend. 


The book contains viii + 1608 pages. It has been edited with great care and is believed to be as complete 
ind accurate as any work of the character. It is well printed by The Science Press Printing Company; the 
high standards of the typography and binding of the book are representative of its contents. 


Price: Twelve Dollars, net, postage paid 


THE SCIENCE PRESS 
LANCASTER, PA.—-GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 
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Successful MOSBY Texts 


TeExTBook of ZOOLOGY 


At last there is available a textbook on Zoology that is different— 
a book written from a new and refreshing viewpoint by a new group 
of authors. Printed on a new type of paper Galled ‘‘ Eye-Tone,’’ 
a tinted stock, this text is said to be easier to read and less tiring 
on the eyes. It is also profusely illustrated. It should be the 
purpose of a textbook in general zoology to present the animal 
kingdom in a logical and natural way and at the same time carry 
the interpretation of the facts in terms of the principles involved. 
This text meets this requirement, striking a working combination 
of the two schools of teaching and yet covering the fundamental 


Special Features 


The introduction of chapters on 
Animal Anomalies, Animal Re- 
generation, Biological Effects of 
Radiation, Marine Zoology, and 
Wildlife Conservation is a slight 
departure from the usual textbook 
outline, but each of these have 
enough of special value and cur- 
rent interest to warrant presenta- 
tion. The chapters on Regulatory 
Glands, Animal Distributions, The 
Animal and Its Environment, Ani- 
mal Parasitism, Comparative Em- 


knowledge of the subject. Many animals from west of the Mis- 
sissippi River are featured in this book, making it more adaptable 


to all parts of the country. 


By GEORGE EDWIN POTTER, Ph.D., Professor of Zoology, eal. 
Baylor University, Waco, Texas. 915 Pages, 440 Illustrations, 


15 Color Plates. Price, $5.00. 


TEXTBOOK OF PHYSIOLOGY 


An ideal text for teaching and reference. In com- 
pact form it deals with every phase of this wide field 
including the interrelation of each organ and part 
with all the others. The new Sixth Edition, recently 
off the press, has been changed to meet the needs of 
the modern and up-to-date requirements. It is a 
truly scientific work, yet admirably adapted to every- 
day human needs. The style is clear, exact, and ex- 
planatory without being verbose. The text is pro- 
fusely illustrated. By W. D. ZOETHOUT, Ph.D., 
Professor of Physiology in the Chicago College of 
Dental Surgery (Loyola University). New 6th Ed. 
714 pages, 291 illustrations. Price, $4.00. 


ELEMENTS OF PSYCHOLOGY 


This text introduces the student to adult human psy- 
chology. The book is drafted not only to teach the 
facts and theories of general psychology, but to re- 


: quire the student’s energy and concentration to learn 
- suecessfully and thoroughly the fundamentals of the 


subject. By KNIGHT DUNLAP, Professor of Psy- 
chology, University of California, Los Angeles. 449 
pages, 65 illustrations. Price, $3.00. 


IMMUNOLOGY 


The student is led to correlate some of the teachings 
of physiology, pharmacology, organic, biological and 
physical chemistry as well as anatomy, pathology and 
general biology. By N. P.SHERWOOD. 550 pages, 
26 illustrations. Price, $6.00. 


bryology, Animal Behavior, and 
Paleontology are also presented 
because they are of exceptional 
general interest to all students, as 
well as being thoroughly zoologi- 


TEXTBOOK OF GENERAL BIOLOGY 


This text is divided into three sections: Part I—the 
Unity of Life. Part II—Problems of Biology. Part 
IlI—Plant and Animal Kingdom. Parts I and II 
constitute one semester’s work. Part III can be 
used for two semesters—one for Botany and one for 
Zoology, or selections can be made for a single se- 
mester. By E. GRACE WHITE, Professor of Bibl: 
ogy, Wilson College, Chambersburg, Pa. 2nd Ei. 
667 pages, 336 illustrations. Price, $3.50. 


TEXTBOOK OF BACTERIOLOGY 


This text applies the fundamentals of bacteriology 
to the medical side of the subject. Tested before 
publication in the classroom for weaknesses this book 
stands today a well-balanced and effective bacteriol: 
ogy for the student. By R. W. FAIRBROTHER, 
Lecturer in Bacteriology, University of Manchester, 
London. 457 pages. Price, $4.50. 


TEXTBOOK OF HISTOLOGY 


The minute structure of tissues and organs is de 
scribed, omitting details primarily of academic inter 
est, and referring to human organism unless the ¢o- 
trary is stated. Emphasis is laid on the ‘‘ physi¢- 
logical’’ appearances and their relation to functiol. 


-The reactions of tissues to various conditions a! 


briefly described. By EVELYN E. HEWER, Reade? 
in Histology in the University of London. 365 pages, 
340 illustrations. Price, $4.50. 
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of original investigations 
| E | in the field of nutrition, Mead Johnson 
| ? & Company are constantly enlarging 
} their research department. § The results 
have far surpassed expectations, not only 
a aN because of the advantages accruing to the 
7 3 EX Company, but in contributions to pure 
, he science that have been made. Numerous 
| ——— materials previously unobtainable have | 
) i been made available to scientists at a 48 
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Laboratory, Evansville, Ind. The building f h f h rs 
in is a matter of much satisfaction that, 
takings and allow for change and expansion without pr ofit, se 
— required by new projects. Equipment is pS 
the best obtainable, modern and adequate. Mead Johnson and Company ce 
Resources are ample for initiating and con- 
, ducting investigations of worth. are able to offer assistance to fellow investigators E 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


BETTER HOUSING AS A PREVENTIVE OF 
RHEUMATIC FEVER 


REPLACING the poorer homes in the nation by proper 
housing facilities and eliminating other bad effects of 
housing were recommended, as measures for prevention of 
rheumatic fever, by Drs. Carroll M. Pounders and James 
K. Gray, of the University and Crippled Children’s Hos- 
pitals in Oklahoma City, at the meeting of the Southern 
Medicai Association. 

Rheumatic heart disease, according to one estimate 
quoted by Drs. Pounders and Gray, makes up from 35 to 
40 per cent. of all cases of heart disease among adults. 
It is pointed out that rheumatic fever is not just a disease 
of the joints. It is an infectious disease which affects 
various parts of the body, but shows up chiefly in the 
heart, the joints and surrounding structures, the nervous 
system and tissues just under the skin. When the nervous 
system is affected, the condition is termed chorea or St. 
Vitus’ Dance. ‘‘It is predominantly a disease of school 
age,’’ Drs. Pounders and Gray stated, ‘‘and flourishes 
among the poor where there is overcrowding, bad sani- 
tation, improper heating and damp dwellings. It is of 
great importance because of its contribution to cardiac 


(heart) invalidism and deaths, both during childhood and 


later adult life.’’ 

The exact germ which causes the ailment is not known, 
but it is suggested that probably the germ, whatever it is, 
remains alive in the body tissues over long periods of time, 
repeatedly flaring up to cause more attacks of illness. 
No idea of the actual number of cases of the ailment is 
possible because the disease is not reportable like scarlet 
fever or measles. It is generally estimated to make up 
from three to seven per cent. of the medical diseases ob- 
served in children’s hospitals. Girls seem to be some- 
what more susceptible to this ailment than boys. 

Dampness and chilling are regarded as important fae- 
tors in the disease. The general use of natural gas for 
cooking and heating is, in the opinion of Drs. Pounders 
and Gray, responsible for producing artificially in the 
semi-arid southwest the damp environment that is strongly 
conducive to this illness. This natural gas, being a hydro- 
gen gas, it was explained, produces a great deal of mois- 


‘ ture when burned. The very poor people in this region 


who live in tents and shacks do not have as much of the 
disease as the better class of poor who burn gas in 
tightly constructed, poorly ventilated dwellings, where it 
is not uncommon to see the furniture, walls and ceilings 
literally dripping wet in cold weather. 

For treatment of active cases of rheumatic fever Drs. 
Pounders and Gray advised long periods of rest, nourish- 
ing food and proper hygiene with a gradual resumption 
of exercise after activity of the infection is thought to be 
arrested. 


MALARIA IN THE SOUTHERN STATES 
MALARIA in our southern states is so wide-spread and 
such a ‘‘stupendous’’ problem that it probably can not 
be wiped our during the lifetime of the present generation 


of inhabitants, members of the National Malaria Com. 
mittee, meeting in Oklahoma City on November 17, were 
told by Colonel W. N. Bispham, of the U. 8. Army Med. 
ical Corps. 

The total number of persons infected with malaria in 
seven southern states, South Carolina, Georgia, Florida, 
Alabama, Tennessee, Mississippi and Louisiana, is 1,600, 
000, according to Colonel Bispham’s estimate. Nothing 
like the total number of cases is reported to health authori- 
ties. He charged both authorities and practising physi- 
cians with lack of concern or of taking a hopeless attitude 
toward the problem. 

He stated that ‘‘Malaria infection in the southern 
states is a very serious problem which has received very 
little recognition not only by the governing authorities 
but also by the medical profession. This is a very com. 
prehensive statement and it may be challenged, but an 
extensive study of the disease in all the southern states 
except Arkansas and Texas and contact with health offi- 
cers and practising physicians throughout this area has 
confirmed this opinion. During the last few years con- 
siderable amounts of WPA funds were allotted to states 
and counties for the prevention of malaria. Most of this 
money was expended by state and county officials without 
expert supervision, and though it is acknowledged that 
probably a number of very bad breeding areas have been 
eliminated, the work has proceeded in such a way that 
the neglect of a few years will duplicate the condition 
remedied. The money provided has been spread over 
such a large area that there has been no effect on the 
death rate and apparently the number of cases remains 
essentially the same.’’ 

Colonel Bispham outlined a. plan which he said is the 
‘‘only way to conduct malaria prevention work success- 
fully.’’ This consists in selecting an area of suitable 
size, preferably a county, where malaria is so prevalent 
as to seriously menace health and where the support of 
authorities and population can be relied upon. A com- 
plete examination of school children should then be made 
to determine the amount and type of infection and the 
location of malaria infection in the county. A survey of 
all mosquito breeding places within a mile of each’ such 
spot or focus of malaria infection should then be made by 
a mosquito expert. Next an engineer familiar with 
eradication of mosquito breeding areas should survey the 
area, and after this plans for mosquito eradication can 
be made and money allotted to cover the necessary costs. 
In addition a campaign of education on malaria preven- 
tion should be instituted and complete treatment of all 
infected persons should be provided. 


COLLAPSED NEUTRON STARS 
ASTRONOMERS can not definitely prove it, but they 
strongly suspect that there are stars in the sky which, 
although shining, can not be seen. This seeming paradox 
would come about if the stars were of extreme density and 
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An 
American-Made 


Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method. described 
by Giemsa in Deutsche med. Wochen- 
schrift, No. 31, p. 1026, 1905. 


We are supplying American scien- 
tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
| duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00 


Gradwohl Laboratories 


3514 Lucas Avenue, St. Louis, Missouri 


INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
addition many rare indicators suit- 
able for special work. These indi- 
cators are available in both the 
dry form and in solution, ready to 
use. Certain indicators are offered 
in the form of Test Papers in vials 
connie 100 strips, and in sheets 

x 


Catalogue of Laboratory Reagents upon Request 


THE COLEMAN BELL CO. 


MANUFACTURING CHEMISTS 


ABSORPTION 
CELLS 


With Optical Flats FUSED ON 


Windows Flat Over Entire Area to Within 
6 Wavelengths 


Parallelism of liquid-glass interfaces are + 0.01 
mm. in high-precision cells and + 0.025 
mm. in standard cells 


Parallelism of the faces of each window 
is + 10 min. 


Actual mean length is marked on each cell to 
the nearest 0.001 mm. 


Actual mean length between faces of windows 
is 1% of the nominal length 


Cells matched to + 0.01 mm. are obtainable 


Pyrex Bodies with Pyrex or Corex “D” Windows 
Fused Quartz Bodies and Windows 


12 Styles 
387 Standard 


Sizes 


Write for 
Bulletin 1060-A 


AMERICAN INSTRUMENT CO., 


8010-8020 Georgia Ave. Silver Spring, Md. 


SLIT - OCULAR 


Transforms any 
microscope into 
an objective 
photometer. 


For photometric measurements of spectral and 
X-ray photos, determination of light-absorption of 
micro specimens and colorimetric determination of 
fluids in layer thicknesses from 0.1 mm. Direct 
reading of absolute density and light permeability 
values on dual scales of Multiflex Galvanometer. 


PRICE: Slit Ocular with Photo Cell and 
Illuminating Apparatus with two spare 
bulbs in cabinets $150. 


Particulars on request 


Pfaltz @Bauer, Inc. 


EMPIRE STATE BUILDING, NEW YORK 
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so possessed an enormous gravitational force which would 
act strangely on the light which they might emit. 

This gravitational force would do two things, accor- 
ding to Professor Fritz Zwicky, of the California Institute 
of Technology, in the Astrophysical Journal. It would 
make the light from these stars slow up so that it would 
take the rays an infinitely long time to reach an external 
point. And the light—even if it did arrive—would reach 
an external point with zero energy and hence could not 
be detected by any instrument known to science. 

Such stars would be of a type called collapsed neutron 
stars and would represent the lowest states of energy 
which matter could possess without actually turning into 
radiation. It is believed that neutron stars are the final end 
product of those enormous stellar flareups known as super- 
novae which, about once in 300 years in our galaxy, flare 
up to super-brilliance and then quickly drop back to ob- 
security. The concept of collapsed neutron stars was pos- 
tulated to explain the amazing outpouring of radiant 
energy which super-novae possess for their brief period 
of brightness. While astronomers can not, of course, 
hope to observe the stars which have reached the final 
paradoxical state cited here, they can study stars which 
apparently are passing into the collapsed neutron state. 

One super-nova, known as IC 4182, reached its maxi- 
mum brightness in August, 1937, and has since been 
watched closely. The estimated surface temperature of 
the central star of this super-nova is about 3,100,000 de- 
grees Centigrade. Its density is such that a cubic centi- 
meter of it would weight about 2,460,000 pounds. And in 
a year of observation its light characteristics, as deter- 
mined by its spectrum, shifted toward the low energy, or 
red colors, by an amount of 100 Angstrom units, an 
amazingly large displacement attributed to growing gravi- 
tational forces on the star. 


, ACOUSTICAL PROPERTIES OF THE VIOLIN 


A MODERN maker of inexpensive violins has at least 
approached the secret of the old Italian masters, accord- 
ing to a report by Professor Frederick A. Saunders, of 
Harvard University, to the American Acoustical Society. 
Tests show that a $200 German instrument, copied after 
an old master, produces steady tones whose quality is 
closely similar to that of one of the best old Italian 
violins. 

The modern violin was made by Dr. F. J. Koch, of 
Dresden, a distinguished electrical engineer who has sup- 
ported the manufacture of fine violins as a separate inter- 
est. Dr. Saunders did not disclose the identity or make 
of the old violin. While asserting that the report con- 
tains the best evidence he has yet obtained that the secret 
of Italian violin mastery may be within reach, Dr. Saun- 
ders pointed out that his tests are only partial. He has 
concentrated on finding the variation from note to note in 
the musical scale of the strength of the natural vibration 
and sound emission of a violin. Every violin has its 
individual points of strong and weak vibration, and for 
the most part this determines the tonal quality of the 


instrument. But there is a strong possibility, as yet 


unexplored, that the tone quality depends also on the 
quickness—measured in thousandths of a second—with 
which the violin body responds to string vibration. 
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Dr. Saunders has tested the acoustical properties of 
violins for many years, seeking an impartial answer t{) 
the question whether the old master Italian violins ar, 
actually superior in tone, and, if so, how modern violing 
can be made inexpensively to duplicate these tones. Hp 
has studied 37 instruments, including several by Stradi. 
varius, by the Gaurnerius family and other famous makers, 

Two weeks ago the celebrated violinist Jascha Heifet, 
assisted Dr. Saunders by bowing his violins before the 
Harvard microphones. Dr. Saunders’’ tests are made 
with an automatic sound analyzer which in a few seconds 
makes a photographic record of the relative strengths of 
all the harmonics —fundamental tone and overtones—» 
a musical note. Each of the sixty-four notes of a violin 
is separately recorded, and the harmonies are tabulated 
according to strength. From these data a response curve 
can be drawn showing clearly the frequencies at which 
the violin has strong natural resonances, and also where 
the sound emission is weaker. 

Dr. Saunders showed that the response curves for the 
Koch violin and the old Italian instrument were almost 
identical in strengths and weaknesses from the lowest to 
the highest notes. 


INDUSTRIAL ADVANCE IN THE SOUTH 

REMARKABLE as are the opportunities for industrial 
growth in the South, there must be no expectation that 
advancement of southern indv3tries can be achieved by 
some semi-magical means which is the special property of 
the land south of the Mason-Dixon line. 

This, in summary, was the advice of Dr. Harrison E. 
Howe, editor of the American Chemical Society’s official 
journal, Industrial and Engineering Chemistry, presented 
on November 18 to the symposium on the Changing Eco- 
nomic Base of the South. This symposium was sponsored 
by Duke University, Durham, N. C., in connection wit) 
its centennial celebration. 

The South has an excellent chance for major industrial 
gains by the study and solution of its own special prob: 
lems. While it may gain some industry through migration 
of plants to the milder climatic conditions and because 
of lower cost of building construction, it must not place 
too much reliance on making its gains at the expense of 
other industrial sections of the nation. Dr. Howe pointed 
out that the factors of favored climate and lower con: 
struction costs often are balanced in the end by the 
greater freight charges required to bring the manufac: 
tured merchandise back into the large buying markets of 
the East and Central West. 

The growth of the newsprint paper industry and the 
development of an industry to utilize sweet potato starcll 
were two examples cited by Dr. Howe as important and 
soundly-based industries of the South founded on time 
tried principles of scientific research. Much more ¢a! 
be done by a sound application of scientifie advance t? 
the local problems of the South than can be achieved by 
any other method. 


PENNSYLVANIA AMATEUR RADIO 
OPERATORS 
TWENTY-SEVEN ‘‘ham’’ radio operators, linked in the 
Susquehanna Emergency Network, on November 1°, 
demonstrated to radio listeners in the eastern part of the 
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United States how they and their comrades of the ether 
have served isolated communities in the past and what 
they will do in the future if flood waters come again to 
the Susquehanna Valley. 

Under the leadership of their network control, Charles 
G. Landis, of York, who operates Station W3UA, stages 
monthly emergency communications drill to keep in tune 
for efficient operation whenever their services are required. 
Amateur radio operators, almost all of whom are mem- 
bers of the American Radio Relay League, have provided 
invaluable communication facilities in the past whenever 
disaster cut off ordinary means of communication. Many 
of them operate on batteries or have their own small power 
plants, thus being independent of local power supplies 
which usually go out with the wires. This is not true of 
most commercial radio stations. 

Messages, most of them in voice, but a few in code, 
are transmitted by the operators to Mr. Landis’s station. 


f He in turn relays them to Roy Corderman, W3ZD, of 


Chevy Chase, Md., on the outskirts of the District of 
Columbia. Mr. Corderman relays the messages by tele- 
phone to the American Red Cross headquarters in Wash- 
ington or to other parties concerned with emergency work. 
Mr. Corderman and the amateurs behind him were the 
mes who kept the Red Cross in close touch with isolated 
communities such as Westerly, R. I., during the recent 
New England hurricane. 

On November 19, Chairman Frank R. MecNinch, of the 
Federal Communications Commission, emphasized the im- 
portance of the amateurs in keeping lines of communi- 
cation open; Merrill Bernard, chief of the river and flood 
livision of the U. 8S. Weather Bureau spoke of the part 
played by the radio ‘‘hams’’ in supplying flood data, 
and James L. Fieser, vice-chairman of the Red Cross, 
emphasized amateur emergency aid over the same com- 
mercial network to endorse the amateur network idea. 
Several other such chains have already been set up for 
emergency use in other parts of the country; they hope 
to encourage the formation of still others. 


ITEMS 

DANGER to our elms lurks in woodpiles containing elm 
logs with the bark on, according to Dr. J. H. Faull, of the 
Arnold Arboretum. In the Dutch elm disease area, 
these logs often harbor infected elm bark beetles, ready 
to fly on and spread the infection as soon as spring comes. 
Such wood should all be burned before the end of cold 
Weather, 


Leary spurge, one of the worst weeds in the Northwest, 
‘tan be kept down, experiments at the North Dakota ex- 


periment station have shown, by close grazing with sheep. - 


Ewes lost weight on it (which they also did on grass 
pasture) but lambs gained better on the spurge than they 
lid on grass. 


DurcH chemists have developed successfully a synthetic 
blastic material derived from potato flour, it is reported 
from The Netherlands. The new product is called ‘‘an- 
ts-glass’? im its transparent form and ‘‘amylite’’ in 
(paque form. It is said to be easily bored, sawn, ground, 
bent, shaped, colored and decorated. 
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ELECTRICALLY charged wire fences can have other than 
military uses. At the North Dakota experiment station, 
a device for sending a six-volt current through a fence 
has been developed by H. F. McColly, agricultural engi- 
neer. The current is low enough so as not to injure 
livestock, but strong enough to make them steer clear of 
the fence after touching it once of twice. It is not sent 
continuously but in intermittent ‘‘jolts,’’ which gives 
maximum effect and also saves electricity. 


TEN of Kansas State College’s unique white poultry 
have been sent to Sweden where they will be used in 
genetics experiments, according to letters from Dr. Gert 
Bonnier, geneticist at the Institute for Hufdjursforadling 
at Wiad, Sweden. The unusual poultry have white plu- 
mage, frizzled feathers and crested heads. They are said 
to be the only fowls in the world that combine these three 
characteristics. Dr. Bonnier wrote to Dr. D. C. Warren, 
professor of poultry husbandry at Manhattan, Kansas, 
that he was unable to find poultry with these three char- 
acteristics desired for his genetics experiments anywhere 
in Europe. ‘‘The birds are not of any recognized 
breed,’’ said Dr. Warren. ‘‘ Their combination of char- 
acteristics makes them admirable subjects for research 
in the field of genetics.’’ 


GREAT quantities of bones of Ice Age animals have been 
dug out of asphalt deposits known as the McKittrick tar 
seeps, about 30 miles west of Bakersfield, Calif., by a 
party working under the direction of Dr. Chester Stock, 
of the California Institute of Technology, and research 
associate of the Carnegie Institution of Washington. 
The fossils are similar in many respects to those of the 
same age found in the famous La Brea pits in Los 
Angeles. They include sabertooth cats, giant lions, short- 
faced bears, grim wolves, as well as the more numerous 
remains of the herbivorous animals that attracted them, 
such as bison, horse, camel, musk-ox, deer, elk and 
pronghorn. There are also many bird bones, especially 
of waterfowl, suggesting that at some time there was a 
lake in the region, despite geological evidence that during 
the Ice Age conditions there were considerably more arid 
than they are now. 


A NEW compact voltage regulator for industrial elec- 
trical generators has been announced by C. R. Hanna, of 
the Westinghouse Research Laboratories. The device is 
designed for plants producing their own power. The 
device keeps independent generators giving power at con- 
stant voltage, regardless of the load on the power line 
in the installation. Ordinarily such generators have the 
human-like trick of lagging at their work when heavily 
loaded. They also produce too much voltage when the 
power load, drawn from them, is light. A past method 
of overcoming this difficulty was to have a man regulate 
the generator’s output by hand control of rheostats. The 
new device consists of a number of graduated electrical 
resistances which can decrease or increase the generator’s 
speed, and hence its power output. The selection of 
these resistances is effected automatically. 
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Known Biological Engineer, devoted for over twenty- 
five years in his former American laboratory, to Research 
Fermentation and Biological Products, desires contact with 
forward-looking concern in which he can utilize during part 
of his time his professional counsel and technical intuition 
for development of new ideas. Address: A.Z. care of Sci- 
ence, Grand Central Terminal, New York City. 


INSTITUTE FOR MATHEMATICAL AND 
STATISTICAL RESEARCH 


55 West 42nd Street New York, N. Y. 


The Institute specializes in the application of mathematical 
and stnatistical methods to problems in Biology, Medicine, 
Engineering, Education, Psychology and Economics. We 
perform numerical computations, evaluate and interpret ma- 
terials and data, analyze their significance, present them in 
form of tables and diagrams, and prepare them for publi- 


eation. 


LaMotte Blood Sugar Outtit 


for rapid estimation of 
blood sugar in deter- 
mining sugar tolerance. 
Uses only a few drops of 
finger blood. Permits 
tests at close intervals, 
Invaluable for infant 
cases. Accurate to 10 
mg. of sugar per 100 cc. 
—_ of blood. 

Direct result in 20 minutes without calculations $24.00, 
f.o.b. Baltimore, Md. 

Similar outfits for Urea, Icterus Index, Calcium-Phosphorus, 
etc. Send for information. No obligation. 


LaMotte Chemical Products Company 


418 Light Street Baitimore, Md. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC and EDUCATIONAL 
JOURNALS; 


MONOGRAPHS 
and BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


EMPIRE IMPROVED 
AUTOTECHNICON 


Fixes, Clears, Dehydrates, and Impreg- 
nates Tissue Automatically 


The Empire Autotechnicon automati- 
cally transfers tissues through fixing, 
dehydrating, clearing and impregnating 
fluids. It is electrically motivated, set 
into operation by a single movement of 
aswitch. A special timing disc enables 
the technician to fix the length of time 
during which the tissues are to remain 
immersed in the various fluids. The 
time may be the same or different for 
every fluid and can be varied from 7} 
minutes to 48 hours. 

WORKS DAY AND NIGHT, SUNDAYS, HOLI- 


DAYS... ALWAYS. DOES NOT “FORGET” 
to change the tissues from one fluid to the next. 


ECONOMICAL ... ACCURATE ... STURDILY 
CONSTRUCTED 


Price complete (without Paraffin 


Paraffin Bath ............each 60.00 


Write for our descriptive catalog on the 
new improved Autotechnicon 


Empire Laboratory Supply Co., Inc. 


507-559 West 132nd Street 
New York, N. Y. 
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New Texts for Second Term Courses 


Emmons, Thiel, Stauffer and Allison—GEOLOGY. 


Principles and Processes. 


New second edition. 


By Wiuu1AM H. Emmons, Georce A. THIEL, CLINTON R. Staurrer, University of Minnesota, 


and Ira 8. ALuison, Oregon State College. 


The new second edition of this eminently successful text 
has been thoroughly revised and completely reset. Many 
important changes and improvements have heen made in 
arrangement and treatment, and the text is now better 
suited to the usual first course in Physical Geology. The 
final chapter, on earth history, has been omitted to make 


In press—ready in January 


room for more significant material. The chapter on the 
work of the wind has been enlarged; a chapter on sedi- 
ments and realms of sedimentation has been added; the 
chapter on diastrophism has been expanded; and the 
illustrations have been improved. 


Sinnott and Dunn—PRINCIPLES OF GENETICS. 


New third edition. 


By Epmunp W. Sinnott and L. C. Dunn, Columbia University. McGraw-Hill Publications 
in the Botanical Sciences. In press—ready in January 


One of the leading textbooks in its field, this well-known 
book has now been revised to cover the rapid progress 
in genetics during the past six years. Much new ma- 
terial has been added on salivary gland chromosomes, 


cytoplasmic inheritance, population genetics, inbreeding, 
heterosis, ete. As before, the emphasis is placed on 
principles themselves rather than on their practical 


application. 


Haupt—AN INTRODUCTION TO BOTANY. 


By ArTHuR W. Haupt, University of California at Los Angeles. McGraw-Hill Publications 
in the Botanical Sciences. 396 pages,6x9. $3.00 


This comprehensive, well-balanced textbook presents 
clearly and concisely the fundamental facts and prin- 
ciples relating to the structure, functions, and life rela- 


tions of plants. Special attention is given to evolution, 
heredity, adaptation, and other topics of biological in- 
terest having cultural rather than technical value. 


Norris and Young—INORGANIC CHEMISTRY. 


New second edition. 


By JAMEs F. Norris and Rautpu C. Youna, Massachusetts Institute of Technology. Interna- 
tional Chemical Series. 769 pages, 54x 8. $3.75 


The authors have thoroughly revised this standard text, 
developing the consideration of such subjects as atomic 
structure, electronic valence, the modern dissociation 


theory, etc., in such a way that the student can easily 
follow the discussions and understand the significance 
of the views presented. 


Reedy—THEORETICAL AND DESCRIPTIVE 
QUALITATIVE ANALYSIS. 


By J. H. Reepy, University of Illinois. International Chemical Series. 447 pages, 54x 8. 


$3.00 
In this new book the author’s purpose is to furnish the 
beginning student of analytical chemistry with the facts 
and theories upon which qualitative and quantitative 


analyses are based. A feature of the book is the use 
of ionic instead of molecular equations. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York, N. Y. 


Aldwych House, London, W.C.2 
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VoL. 88, No. 2299 


SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME PAPERS READ AT THE CHICAGO 
MEETING OF THE AMERICAN 
PHYSICAL SOCIETY 

HicH altitude research at 14,200 feet has led to the 
identification of what physicists believe will be still 
another atomic particle known as the neutretto. The 
newest particle is without electrical charge and has the 
mass and other properties of the heavy electron. The 
latter has been known by a variety of names, including 
barytron. Recently, Dr. Carl D. Anderson and Dr. Seth 
D. Neddermeyer, of the California Institute of Tech- 
nology, suggested still another name—the mesotron—for 
the heavy electron, in order to bring some order out of 
the chaos of nomenclature for this intermediate mass 
particie. Mention of the discovery was made in the re- 
port of Francis R. Shonka, of the University of Chicago 
and De Paul University, to the meeting of the American 
Physical Society. Mr. Shonka’s report was introduced 
by Professor Arthur H. Compton, of the University of 
Chicago. The new research, leading to the discovery of 
the particle, consisted of measuring cosmic ray inten- 
sity at high altitudes when various thicknesses of lead 
were placed in several selected positions about the four 
Geiger-Muller detecting tubes. Great thicknesses of lead 
were required to bring out the maximum observed effects. 
‘*TIn view of the great thickness of lead required to give 
the maximum effect, these non-ionizing particles produc- 
ing secondary barytrons (heavy electrons) must be much 
more penetrating than photons. This high penetrating 
power suggests their identification with the neutrettos 
(neutral particles having mass and other properties simi- 
lar to the barytron) postulated by Heitler.’’ 


WORLD-WIDE variations of cosmic ray intensity can be 
explained by the presence of a great ring of electricity 
whirling around the earth, far out into space. Dr. S. E. 
Forbush, of the Department of Terrestrial Magnetism of 
the Carnegie Institution of Washington, stated that this 
ring of electricity is the same mechanism which can ac- 
count for the drop of cosmic ray intensity that occurs 
during severe magnetic storms. Electrical rings, he 
added, were first postulated by Dr. Carl Stormer, of Nor- 
way, to explain certain characteristics of the aurora. 
The magnetic effect of the current in this ring of elec- 
tricity, plus the magnetic effect of the earth’s permanent 
magnetic field, would be expected to have a result equiva- 
lent to an increase in the earth’s magnetic field. Such an 
increase, in turn, would account for a decrease in cosmic 
ray intensity. World-wide cosmic ray variation, Dr. For- 
bush explained, can be accounted for by the radius of 
the electrical ring of current and by the amount of cur- 
rent flowing in it. 


Proressor A. H. Compton and Dr. P. 8. Gill, of the 
University of Chicago, reported that a comparison of all 
available data on cosmic ray intensities in relation to 
star, or sidereal, time shows that cosmic rays apparently 


originate within the same galaxy of stars as that which 
contains the earth and the sun. There is no evidence, 
they said, to indicate that the earth is moving appre. 
ciably with respect to the source of cosmic rays as would 
be the’ case if the rays came from outside the loca] 


galaxy. 


UsInG the diffractive scattering of x-rays by molten 
sulfur, Professor Newell 8S. Gingrich, of the University 
of Missouri, has found a new orderliness in the liquid 
state of nature which ordinarily is considered without 
form. He described studies showing how liquid sulfur 
diffracts x-radiation in a manner which suggests that 
the atoms of sulfur possess a grouping at a distance of 
2.05 Angstrom units. An Angstrom unit is a special 
standard of length used in spectroscopy which is equiva- 
lent to only .000,000,003,937 of an inch. 


NEw studies which disclose the effects of bends in long 
chain molecules were described by Professor William D, 
Harkins and Robert T. Florence, of the University of 
Chicago. Using thin films of materials, enly one mole- 
cule thick, the scientists investigated the shape of other- 
wise identical molecules as they affected the attraction 
between the molecules in the film. Stearie acid and 
stearyl amine with a straight chain of atoms in its mole- 
cule, elaidic acid with the same number of atoms in its 
chain but with a slight bend in the molecule, and oleic 
acid with a much larger bend, were all studies. Elaidic 
acid, which gives an extended type of film, was added to 
stearyl amine that ordinarily, of itself, gives a condensed 
type of film. The result was the formation of an even 
more condensed type of film. In contrast when steary] 
amine, which gives a condensed film, was added to an 
expanded film of oleic acid it expanded it even more. 
These apparently contradictory effects can be explained 
by the differences in the bending of the molecules which 
has a great effect on the intermolecular attractive forces 
in the films. 


To facilitate the control of energy of the particles, 
which are accelerated in cyclotrons for atomic bombard- 
ment, a new method has been devised. This was reported 
by J. L. Lawson and A. W. Tyler, of the University of 
Michigan. Using vacuum tubes a circuit has been de- 
signed which handles 250 amperes of current and keeps 
it accurate within one part in 5,000 even though the 
power supply voltages may vary by as much as 20 per 
cent. Control of the current flowing in the eyclotron is 
highly important for long periods because on this current 
is based the magnetic field of the instrument. In turn 
the steadiness of the magnetic field in the cyclotron de- 
termines the constancy of the energy of the accelerated 
particle beam which is used in atom smashing. 


NEW improvements in cyclotron technique are now 
enabling the bombardment of hitherto difficult targets 
like metallic sodium, according to Dr. Franz N. D. Kurie, 
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SECOND SEMESTER SELECTIONS, 


QUALITATIVE ANALYSIS 
AND CHEMICAL EQUILIBRIUM 


Warren C. Johnson and Thorfin R. Hogness, 
University of Chicago 
$2.75 


‘Without question one of the best solutions so far 
proposed for the difficult educational problem of pro- 
viding teachers and students with a simple but ade- 
quate and consistent transition between elementary 
and advanced chemistry.’’—Pierre Van Rysselberghe, 
Stanford University 


ELEMENTARY PRINCIPLES OF 
QUALITATIVE ANALYSIS, a briefer, 
paper-bound book based on the larger text, is 
priced at $1.40 


COLLEGE COURSE IN SOUND WAVES 
AND ACOUSTICS 


M. Y. Colby, Unwersity of Texas 
$2.80 


‘‘T am very much pleased by the contents and arrange- 
ment of this text and feel that it would fit very well 
into one of our courses in sound.’’—Orin Tugman, 
University of Utah 


ELECTRICITY AND MAGNETISM 


S. Leroy Brown, Unwersity of Texas 
$2.80 


‘*Brevity and clarity in exposition, emphasis on physi- 
cal principles rather than on mathematical develop- 
ments, an abundance of problems, are some of the 
features which make this book a welcome addition.’’ 
—W. W. Stifler, Amherst College 


ECONOMIC GEOLOGY OF 
MINERAL DEPOSITS 


E. R. Lilley, New York University 
$5.00 


‘‘The book remains outstanding, especially in skilful 
treatment of the economic aspects of mining geology. 
That this treatment has been incorporated without 
sacrifice of theoretical considerations, yet in a read- 
able and attractive style, is a genuine tribute to the 
author.’’—Charles H. Behre, Jr., in The Journal of 
Geology 


TRIGONOMETRY, Revised 


A. R. Crathorne and the late E. B. 
Lytle, Umversity of Illinois 

$2.00; without tables, $1.70 
‘“We liked the revised text very well and as 
you undoubtedly know by orders before this 
time, we have adopted it for use in our 
classes.’’—W. G. Mitchell, University of 
Kansas 


Plane Trigonometry, an edition of 
the book containing no spherical trig- 
onometry, is priced at $1.60, or $1.35 
without tables. 


TRIGONOMETRY 


John W. Branson, New Mexico State 
College, and J. O. Hassler, University 
of Oklahoma 

$1.75 (without tables, $1.50) 


‘*T like the brevity of the book as compared 
to what we have been using. The early in- 
troduction and use of logarithms is good. 
By the time the student needs more compli- 
cated use of logarithms he will have learned 
how to use them.’’—S. C. Davisson, Indiana 
University 


A FIRST COURSE IN THE DIF- 
FERENTIAL AND INTEGRAL 
CALCULUS, Revised Edition 


Walter B. Ford, University of Michi- 
gan 
$3.25 


‘*The revised edition of Ford’s Calculus is 
more attractive in appearance and is im- 
proved in treatment over the earlier edition.’’ 
—E. E. De Cou, University of Oregon 


THE LIVING BODY 


C. H. Best and N. B. Taylor, Univer- 
versity of Toronto 
$3.60 


‘*We are using the book as a text in an 
introductory course in physiology and are 
finding it quite satisfactory and well-written, 
as Best and Taylor productions are bound 
to be.’’—-Jean Titus, Mount Holyoke College 


HENRY HOLT & COMPANY, *7 Fourth Avenue 
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of Indiana University. Previously, he pointed out, it 
had been impossible to work with some materials because 
they spattered or could not be cooled when they were 
bombarded with the full power of the beam in the cyclo- 
tron at the University of California. New advances 
have stepped up the power in this beam, at the point 
where it strikes the target, to a kilowatt. A small cham- 
ber has been constructed, containing the sample to be 
bombarded, which is placed at the window of the cyclo- 
tron from which come the high energy atomic particles. 
In the chamber is a copper target plate whose back sur- 
face is water-cooled and whose front surface is heavily 
knurled. The material under study is either fused to 
this copper plate or pressed into the depressions with a 
spatula. In special cases a thin film of gold is used to 
cover the material and further protect it. When filled 
with hydrogen or helium gas this tiny chamber is placed 
in position. The presence of the gas helps keep the 
front window of the chamber cool. ‘‘ With this arrange- 
ment,’’ Dr. Kurie stated, ‘‘it has been found possible to 
bombard red phosphorus, sodium metal, lithium metal and 
other difficult targets with the full intensity of the cyelo- 
tron.’’ 


THE TANGANYIKA TERRITORY 


OPPRESSED and battered Jewry’s new Promised Land 
—Tanganyika Territory in East Africa, the most fre- 
quently mentioned colonization site—is one of the few 
sparsely settled districts in the world that still has areas 
in which Europeans will find it possible to live. 

They won’t find it easy, though, the best information 
available indicates. For it will take hardy pioneers— 
even hardier than those who opened up America’s West 
or who are opening up to-day Siberia’s North—to wrest 
a living from the former German colony, even though 
it is twice the size of the Nazi Reich from which they 
wish to flee. 

The coastal plain is hot and damp; in it most of the 
2,500 Europeans already in the territory are concentrated. 
in the interior is a hot and dry plateau to which city 
dwellers, in which classification most Jews belong, will 
find it no easy task to become accustomed. There is 
only one town of any size—Dar es Salaam, seat of the 
British authorities who govern by mandate from the 
League of Nations. 

Yet with only some 5,000 Asiatics and 5,000,000 African 
natives, space for the new immigrants might be found. 
It may be tough on the natives, however; Britain in 
1923 set the territory aside as one in which maintenance 
of the native tribes would be particularly favored. Some 
75 native tribes, belonging mostly to the Bantu races, 
fill out most of the 365,000 square miles comprised in the 
British part of the territory. The former German colony 
was slightly larger, as two slices were given to Belgium 
and Portugal in the settlement following the World War. 

Sisal and rubber are the principal exports, though 
cotton, coffee and lumber can be developed into profitable 
industries. Gold, mica, tin and diamond deposits might 
be made to produce by an industrious people, such as the 
Jewish people now in Palestine. An excellent basic net- 
work of transport and communication lines already exists. 
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Twelve hundred miles of railroad and 15,000 miles 
roads, easily traveled during the dry season, link the prip. 
cipal districts. Telegraph lines connect Dar es Salaay 
and many inland towns. The farm and range districts 
support 5,000,000 cattle, more than 2,000,000 sheep anq 
3,000,000 goats. 

Tanganyika Territory, the largest of the old Germay 
colonies, is also considered to be the most desirable ang 
the one most capable of development and exploitation, 
Perhaps, if the region is turned over to the Jews ag q 
new national home, it will be so developed.—LEon arp }f, 
ENGEL. 


ITEMS 


SEEKING a barking deer, an animal so rare that no 
museum in the world now contains a specimen, Arthur Ver. 
nay, C. Suydam Cutting and Dr. Harold E. Anthony set out 
from the American Museum of Natural History, Ney 
York City, on November 26, to traverse hitherto unex. 
plored parts of northeastern Burma. En route they will 
be joined by J. K. Stanford, former deputy commissioner 
of Mytikyina, Burma, and Kingdon Ward, British bot. 
anist and plant collector. The expedition will be in the 


field until. May. Besides the barking deer, they will col-§ 


lect specimens of the giant panda and the takin, which 
is a small but formidable buffalo, and also other species 
of mammals, birds, fishes, insects and plants. All botan- 
ical material taken will be divided between the New York 
Botanical Garden and the Kew Gardens, England. 


A SCIENTIFICALLY designed little megaphone, one foot 
long, which would be far more efficient for football cheer- 
leaders than the ordinary long ones, was described at the 
meeting in Cambridge of the Acoustical Society of Amer- 
ica by Professor F. R. Watson, of the University of 
Illinois. The megaphone, which is an adaptation of 
acoustical principles known for many years, is shaped 
like a triangle two inches thick. It has a rectangular 
mouth about 12 inches high by 2 inches wide. Sound 
enters through an opening two inches square. The sides 
are flat. If the long side is held vertical, sound billows 
out of such a megaphone in a semicircular sweep whic 
can take in one whole side of a stadium at once. The 
ordinary cone megaphone focuses sound on a relatively 
limited area. Professor Watson said that he has made 
up some of his new megaphones for football cheerleaders, 
but that there seems to be a preference still for the more 
spectacular, if less efficient cones. 


NAMING the California Institute of Technology 0b- 
servatory on Palomar Mountain, site of the 200-inch 
telescope, in honor of the late Dr. George Ellery Hale, 3 
being considered seriously. That Dr. Hale’s name wil 
form the permanent name for the observatory, is the hop 
of Captain Clyde 8. MeDowell, supervising engineer, wh? 
held that the man who envisioned the project be so hot 
ored. No formal action as to the selection of a name 
has been taken, however. At the time of his death 
Dr. Hale was in charge of the enterprise, and wrote the 
magazine article which resulted in the project’s endow 
ment. 
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— MICO — 


GIANT MICROTOME 


This massive sectioning instrument for brains or 
other large organs cuts celloidin blocks 17 x 21x 13 
em, and paraffin blocks 17x21x7 em. The action 
is very smooth and free of tremor resulting in ex- 
cellent sections of normal sized brains. Stages for 
frozen sections are available. 


Price with 70-cm. knife for celloidin—$475 


Mico Instrument Co. 
12 ARROW STREET 


CAMBRIDGE, MASS. 


INSTITUTE FOR MATHEMATICAL AND 
STATISTICAL RESEARCH 
55 West 42nd Street New York, N. Y. 


The Institute specializes in the application of mathematical 
and statistical methods to problems in Biology, Medicine, 
Engineering, Education, Psychology and Economics. We 
perform numerical computations, evaluate and interpret ma- 
terials and data, analyze their significance, present them in 
=n of tables and d agrams, and prepare them for publi- 
cation. 


Known Biological Engineer, devoted for over twenty- 
five years in his former American laboratory, to Research 
Fermentation and Biological Products, desires contact with 
forward-looking concern in which he can utilize during part 
of his time his professional counsel and technical intuition 
for development of new ideas. Address: A.Z. care of Sci- 
ence, Grand Central Terminal, New York City. 


Yoe Roulette 
COLOR COMPARATOR 


for Colorimetric Analyses 


M ATCHES colors 
much more ac- 
curately and speed- 
ier than the usual 
Nessler rack. 


Sturdy in construc- 
tion, and inexpen- 
sive, it serves equally 
well for routine an- 
alysis, research, or 
classroom demon- 
stration. 


*Yoe & Crumpler, 
Ind. & Eng. Chem., 
Anal. Ed., 7%, 281, 
(1935). 


in Catalog 39-A 


AMERICAN INSTRUMENT CO. 


8010 Georgia Ave., Silver Spring, Md. 


LaMOTTE COMBINATION 
SOIL TESTING OUTFIT 


One of the most popular outfits, contains tests 
for pH, potash, phosphorus, and nitrates, all as- 
sembled in one wooden carrying case with com- 
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Determination Aluminum 


ECENT RESEARCH has confirmed the value of aluminon (aurin 
tricarboxylic acid ammonium salt) for the determination, 
under controlled conditions, of aluminum. However, accurate 
results can be obtained only with a carefully prepared reagent. 
To provide a compound that meets every requirement of this 
test, Eastman Aurin Tricarboxylic Acid Ammonium Salt is now 
synthesized according to the procedure described by Scherrer and 
Smith, J. Research Natl. Bur. Standards, 21, 113, 1938. This more 
effective reagent is supplied at no increase in price. 

An abstract of the improved method for determining aluminum 
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105, 1938) will be forwarded upon request. ... Eastman Kodak 
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INDICATORS 


The Coleman & Bell Company 
manufacture a complete list of in- 
dicators including all of the com- 
mon indicators used in analytical 
and biological work, the hydrogen- 
ion indicators recommended by 
Sorensen and Clark & Lubs, and in 
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cators are available in both the 
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in the form of Test Papers in vials 
conten 100 strips, and in sheets 

x 10”, 


Catalogue of Laboratory Reagents upon Request 
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6 SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


RADIOACTIVE DISINTEGRATION OF 
MESOTRON PARTICLES 


SToNE walls may make a prison and strong armor plate 
will stop a shell, but physicists are now studying an 
amazing atomic particle which will penetrate dense solid 
material better than it will air or a gas. The particle 
is the heavy electron discovered in 1937 by American 
scientists in cosmic ray studies, to which the name meso- 
tron has now been given. 

In two reports published in Nature, Dr. P. M. 8. 
Blackett, of the University of Manchester, and Dr. Bruno 
Rossi, Italian physicist now at the Institute for Theoret- 
ical Physics, Copenhagen, describe new properties about 
the strange mesotron. The mesotron has an electrical 
charge like an electron but has a mass intermediate be- 
tween that of an electron and a proton. Dr. Blackett 
states that the mesotron has been shown to be radio- 
actively unstable and breaks down with a mean time of 
decay of about 0.000002 seconds (two millionths of a 
second). It is this hitherto unrealized instability which 
explains the baffling differences of absorption of meso- 
trons in air and in dense materials like lead. It is this 
factor, probably, which explains the discovery that meso- 
trons penetrate deeply into the earth and appear in 
experiments performed deep under ground in mines and 
in caves. 

Dr. Rossi reports experiments made at altitudes of 
7,775 feet in which it was found that the mesotrons were 
much more reduced in’ intensity in passing through air 
than they were in passing through an equivalent amount 
of dense lead. ‘‘The difference between the lead and 
the air absorption,’’ according to Dr. Rossi, ‘‘for which 
no satisfactory explanation had been found at that time, 
can now easily be accounted for on the disintegration 
hypothesis (of mesotrons).’’ 

The seemingly queer disintegration of a single atomic 
particle is explained by saying that the mesotron breaks 
up into an electron and into a neutrino with the original 
heavy mass of the mesotron appearing in its offspring as 
great kinetic energy. 


TANGANYIKA 


TANGANYIKA, most discussed among potential new 
Promised Lands for Jewish exiles, could be made literally 
a land of milk and honey by industrious colonists who 
know how to farm and can adapt themselves to life in 
the tropics. Such is the opinion of Dr. H. L. Shantz, of 
the U. S. Forest Service, based on two visits to the terri- 
tory during which he made studies of the ecological condi- 
tions that influence possible agricultural and ranching 
uses of the land. 

Tanganyika is a big country, bigger even than Ethiopia, 
Dr. Shantz pointed out. Except for a malarious coastal 
strip, it offers good living conditions for white men, for 
although the climate is tropical it is never really hot. 

The total area of Tanganyika is about 366,000 square 
miles, of which 299,000 square miles is potentially pro- 
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ductive land and 67,000 square miles is desert or other. 
wise unusable. There is relatively little dense forest— 
only about eight per cent. of the total, or 11,000 square 
miles. The greater part of the natural cover is a king 
of savanna-like open forest, with trees standing scat. 
tered in grass-land, as in a park. About 111,000 square 
miles carry this type of vegetation. 

Of especial interest from the colonization point of view 
is the fact that a generous section of the country wil] 
grow temperate-zone crops, especially the small grains 
and at the same time will produce bananas and coffee; 
This ‘‘cool-weather crop’’ area comprises some 56,00) 
square miles—a block about the size of Iowa or Wis 
consin, and nearly one third the size of all post-war Ger 
many. In addition, there are ‘‘ warm-weather crop’ 
areas totaling 243,000 square miles, capable of producing 
cotton, corn, casava, coconuts, ete. 

The grazing possibilities of Tanganyika are very great 
Approximately 289,000 square miles might be used for 
high-production ranch lands, with an additional 66,00 
square miles capable of carrying smaller numbers of 
cattle, sheep and goats. At present, the livestock popu 
lation, owned principally by natives, comprises nearly 
five million cattle and more than tive million sheep an 
goats. There are still enormous herds of big game, rang 
ing all the way from elephant and rhinoceros to antelope 
and apes. Problems of wildlife adjustment will com 
very much to the fore if extensive European colonizatior 
is undertaken. 

Under cultivation at present are about two and one hal 
million acres in large European-owned plantations an 
over four million acres farmed by natives. The planta 
tions produce money crops, principally sisal, coffee, cotter 
and corn, with a few coconuts. The natives raise a grea 
variety of crops, principally for their own use. Mille 
is the great food grain of the natives; more than a nil 
lion acres are in that crop alone. Others are corn, whea 
potatoes, beans, peas, bananas, peanuts, tobacco, sisal 
cotton, ete. 

At present there are so few white men in Tanganyilf 
that they fairly rattle around in the country. There 4 
only about 6,600 of them, embedded in a dark matr 
of nearly 4,800,000 Negroes and 24,000 Asiatics. 1) 
possible effects of rapidly introducing haif a million ¢ 
more white people into the land are hard to cal 
late.—FRANK THONE. 


THE EXTINCT ANTHROPOID APE 
PARANTHROPUS 


THREE broken pieces of bone, newly found at Kroll 
draai in South Africa, give strong evidence that ' 
extinct anthropoid ape Paranthropus walked on two !ed 
like a man. The discoverer, Dr. Robert Broom, of th 
Transvaal Museum at Pretoria, reports his find in Natu 

The three bone fragments, which Dr. Broom stalé 
almost certainly belong to Paranthropus, are the 1ov4 
end of a right humerus (the elbow), the lower end ! 
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one of the bones of the right arm, and a bone of a toe. 
So nearly human are these three bones, that Dr. Broom 
says that they are almost indistinguishable from those 
of a man. They are quite unlike the corresponding 
pones in either chimpanzee or gorilla. But as Dr. Broom, 
in sorting over between three and four thousand bones 
which have been collected from the Kromdraai site, has 
not found a single bone or tooth belonging to man, and 
the bones now found were quite close to the place where 
the skull lay, he feels justified in attributing them to 
Paranthropus. 

The great importance of this discovery, however, does 
not lie merely in the close resemblance of these bones to 
those of man. Not only do they confirm Dr. Broom’s 
conclusion from the conformation of certain bones of the 
skull, that this man-like fossil walked upright when he 
was alive, but they extend it. The toe bone is a little 
longer than that of man, but it belonged to a foot which 
was habituated to upright walking, while the humerus 
reveals that the upper limbs were not used for locomo- 
tion. Hence the upper limbs of Paranthropus were freed 
for that development of the use of arm and hand which 
ied to the specifically human activity of tool-making, as 
well as tool-using, this activity in its turn helping on 
the development of the distinctively human characters 
of the brain. 

The discovery of part of the thighbone of the Sterk- 
fontein fossil, to which Dr. Broom has given the name 
Plesianthropus, on account of its resemblances to man, 
indicates that this anthropoid also probably walked up- 
right. 

A further discovery at Sterkfontein is that of the brain 
cast of what, it is believed, must have been a male skull 
of Plesianthropus. It is considerably larger than the 
brain east made from the type skull which was found at 
Sterkfontein, and is believed to be that of a female. 
The new brain east has a capacity of from 600 to 650 
cubie centimeters. 

The new skull of Pithecanthropus erectus, the ape-man 
of Java, which was found recently, has a capacity of 750 
cubic centimeters, so that Dr. Broom’s Sterkfontein brain 
cast comes very close to that of a skull which is regarded 
definitely as coming within the human line. 

On the evidence of the fossil teeth of horse which have 
been found on the Kromdraai site, Dr. Broom now thinks 
that the Kromdraai skull may be considerably older than 
was at first estimated, and possibly belongs to the 
middle period of the Pleistocene, or Ice Age.—E. N. 
PALLAIZE, 

ROCK FOOTPRINTS 


GroLogy and ethnology seem to be at odds regarding 
the nature of the now famous impressions in the rocks, 
shaped somewhat like human footprints yet certainly not 
made by human feet. 

Geologists for the present are confining their attention 
mainly to two sets of the markings, both near Berea, Ky., 
which Professor W. G. Burroughs, of Berea College, is 
sure were made by actual animal feet, back in Coal Age 
days when the stuff that is now stone was soft, wet sand. 
He has the backing of Charles W. Gilmore, of the Smith- 
‘Sonian Institution, who calls attention to the fact that 
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tracks in other localities that most nearly resemble the 
Berea prints are in rocks of the same geological age. Mr. 
Glimore has not visited the Berea site, but he has ex- 
amined critically detailed photographs of the markings. 

So confident is Professor Burroughs that the tracks are 
real footprints that he has given the unknown animal a 
scientific name, Phenanthropos mirabilis. The name was 
suggested by Dr. Frank Thone, editor in biology of Sci- 
ence Service, with the concurrence of Mr. Gilmore. The 
first part of it translates as ‘‘looks human,’’ and the 
second word simply means ‘‘remarkable.’’ Dissent is 
registered by David I. Bushnell, Jr., Smithsonian Insti- 
tution ethnologist. Mr. Bushnell said, in a statement 
issued to the press, that every print he examined was 
undoubtedly an Indian carving. A prehistoric tribe or 
tribes, he believes, attached to them some symbolic mean- 
ing. The disagreement may be more apparent than real. 
Unquestionably many, perhaps most, of the footprint-like 
marks in the rocks over a wide stretch of country were 
carved by human sculptors. Their artificial nature is 
manifest at a glance, especially when they are found 
paired, arranged in eveh rows, and accompanied by other 
symbols such as circles and three-pronged figures like 
great bird tracks. 

It is quite as possible that other tracks are genuine 
footprints, especially when they are arranged quite at 
random, as the Berea tracks are, and where the prints 
vary greatly in size, as some of them do. It is this 
circumstance, in part, that has convinced Professor Bur- 
roughs that the Berea markings are not artificial. 

Dr. Alson Baker, a physician of Berea, recently wrote 
Science Service that he and Dr. A. F. Cornelius had made 
a critical examination of the tracks there, using a strong 
magnifier mounted on a tripod. He states: ‘‘We exam- 
ined the arrangement of the sand grains in the deepest 
portions of the prints, with especial attention to the heels. 
The sand grains in the bottoms of the prints were much 
more closely packed than those in the slopes, and those 
in the slopes were more closely packed than those in the 
rock an inch from the margins of the prints, or at any 
other point. Each member of the party certified and 
checked these findings and we all agree that the imprints 
were made by pressure when the sand was soft and wet. 
The fact that the sand grains in the bottoms and slopes 
of the imprints are of exactly the same kind as those 
in all other parts of the rock surface examined, seems to 
prove conclusively that the closer arrangement observed 
was not due to any possible drifting in of extraneous 
material, ’’ 


NEW CHEMICAL USES FOR MILK WASTES 

Your next automobile may be a milk wagon—parts of 
it, at least, made from chemicals derived from dairy 
wastes. Milk products may be in the lacquer that shines 
on its body, also in the plastic glass in its shatter-proof 
windshield. 

In his annual report to the Secretary of Agriculture, 
O. E. Reed, chief of the Bureau of Dairy Industry, tells 
of a new resin made from lactic acid by chemists of the 
Department of Agriculture. It promises to be useful 
in the varnish and lacquer industries. A method is now 
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being worked out for turning lactic acid into aeryllic 
acid, a glass-like transparent plastic. 

Lactic acid, which already has a number of other in- 
dustrial uses, is manufactured, by a process originated in 
the bureau, from whey, the thin waste liquor which is all 
that is left of milk after the production of cheese. An- 
other profitable outlet for whey, which has for years been 
a burdensome waste in the cheese industry, has been 
found in the extraction of milk sugar from it by a 
method which produces a soluble albumin and a residue 
rich in flavins. The albumin is useful in infant foods 
and the flavin product is in demand by feed manufac- 
turers. 

A method for making a synthetic wool-like yarn from 
casein has also been developed. This was first done in 
Italy, where the process was kept secret. The American 
chemists developed their own method and made the proce- 
ess available to everybody by putting it under a public 
service patent. Although large quantities of casein 
‘“‘wool’’ are now being manufactured in Italy, it has 
not yet been considered economically justifiable to put 
its American counterpart into commercial production. 


HIGHWAY SAFETY 


Out of the thrilling curves of giant roller coasters in 
amusement parks has come the newest idea for increasing 
highway safety. 

Parabolic deflection down the center line of a roadway 
have been found to give positive redirection to a speed- 
ing motor vehicle which may strike them, it was reported 
to the meeting of the Highway Research Board in Wash- 
ington by Dr. Miller McClintock, of the Bureau of Street 
Traffic Research of Yale University. 

The parabolic barrier wall, Dr. McClintock said, was 
an outgrowth of observations in amusement parks where 
the cars of a roller coaster negotiate curves which are 
so sharp that neither flanges on the wheels nor super- 
elevation of the curve would normally keep the car on its 
track. On roller coasters the trick is to have the side of 
the car mounted with rollers so that an additional restor- 
ing force is obtained. Adapting this idea for a central 
barrier wall Yale traffic experts devised a sloping metal 
surface whose profile is a parabolic curve. 

As the front tire of a car starts to ride up this sur- 
face it gradually reaches a point where the side walls 
of the tire press against the barrier wall. This creates a 
restoring force which redirects the car away from the 
barrier and back on to the roadway. The action is 
positive and gentle if the driver only allows the car to 
guide itself for the instant it is on the barrier. No part 
of the car, except the sides of the tires, touches the barrier 
wall. Extensive tests of the barrier have been made 
in cooperation with the Michigan State highway depart- 
ment, Dr. McClintock said, with all types of motor ve- 
hicles, from light passenger cars to 15-ton trucks, and at 
speeds from 10 to 60 miles an hour. In no case was any 
ear out of control, damaged in any way or the occupants 
harmed. 

A full size parabolic deflector would be four and a 
half feet high and four feet wide at its base. It would 
be adapted for any highways wider than two lane 
roads.—RoBERT D. POTTER. 
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ITEMS 


A NEW seismological observatory has been established 
by the University of California, in the town of Mineral, 
which is situated in Lassen National Park, near the only 
active voleano in the United States proper. This is the 
seventh station for the study of earthquakes to be estab. 
lished in the state by the university. Setting up instry. 
ments at Mineral does not mean that seismologists expect 
renewal of volcanic activity on the part of Lassen peak, 
it was explained, but only that a station was needed ip 
this part of the state, and that its work can be facilitated 
by the presence of scientists of the National Park Service 
in the region, together with the cooperation of the Seismo. 
graphical Society of America. 


THE U. 8. Public Health Service reports that the nun. 
ber of influenza cases has been greater this fall than 
during the same period last year or than the average for 
the five-year period ending in 1937. For the four weeks 
ending November 5, there were 3,836, which is about 50 
per cent. higher than the average for the five-year median, 
1933-1937. For the week ending November 19, latest 
on which figures for the whole country are available, there 
were 1,207 cases reported. Probably about three times 
that many occurred, as health officials have found that 
only one third of the total number of influenza cases is 
likely to be reported. 


AT least 10,000,000 Americans suffer from some form 
of the now fashionable ailment known medically as an 
allergy, according to an estimate made by Dr. Theo- 
dore D. Beckwith, professor of bacteriology at the Uni- 
versity of California. Allergy. is described in the state- 
ment as being a condition of hypersensitiveness to certain 
foods, drugs, animals, plants, climatic conditions and 
emotional disturbances. Hives, hayfever, asthma and sick 
headaches are among the ailments suffered by allergic 
persons when in contact with the particular offending 
substance. 


Youne men of the CCC camps were given credit for 
saving millions of acres of farm and pasture land, in 4 
communication from H. H. Bennett, chief of the Soil 
Conservation Service, to Robert Fechner, director of the 
Civilian Conservation Corps. Mr. Bennett said that CCC 
camps furnished 70 per cent. of the labor used to advance 
the soil conservation program. In fighting gullies, the 
last and worst stage of soil erosion, CCC workers have 
built almost 3,000,000 check dams, dug 48,000,000 linear 
feet of diversion ditches and seeded or sodded 300,000,000 | 
square yards of gullied land. In combating the less 
spectacular but more insidiously destructive sheet erosio, 
they have planted approximately 500,000 acres, put in 
18,000 miles of terraces and 41,404 miles of contour fur: 
rows and quarried 1,403,659 tons of limestone. 


THE ‘‘absolute altimeter,’’ introduced to the aviation 
industry a month ago by the United Air Lines and the 
Western Electric Company and potentially probably the 
single most important air navigation advance in years, 
is now being checked by the U. 8. Army Air Corps * 
Wright Field, Ohio. The instrument warns of obstacles 
such as mountains, since it records height over land 
other obstructions, and not height above sea-level. 


"6 
| 
He 
‘aga 
| 
| 


DECEMBER 16, 1938 SCIENCE—ADVERTISEMENTS 7 


NEW BOOKS 


This book provides for the first time a 
The S, tructure o yf comprehensive summary of all research 


bearing on the structure and develop- 
mental anatomy of sixteen important 


Economic F lants economic plants. The first part of the 
book gives a digest of the principle 

by HERMAN E. HAYWARD facts of plant anatomy in general as a 
Profesor af Botany, University of Chicago background for the discussion of indi- 


vidual plants. The second part then 
treats in detail the following plants: 


corn, wheat, the onion, hemp, the beet, 

the radish, alfalfa, the pea, flax, cotton, 

, celery, the sweet potato, the white po- 

tato, the tomato, squash, and lettuce. Throughout the book the dynamic, de- 

velopmental aspects of plant anatomy have been as fully discussed as the mor- 

phological. Valuable, up-to-date bibliographies are given at the end of each 

chapter. A ten-page glossary of scientific terms is appended to leave no doubt 

as to the meaning of terms employed in the book. There are 340 illustrations, 
more than half of which are original. $4.90 


This new text is based upon the auth- 
or’s Vertebrate Zoology, but has been 
newly written to cover the many re- 
search findings which have accumu- 


The Phylum 


Chordata lated since the original book was pub- 
lished. It is a book particularly well 

by H. H. NEWMAN adapted to modern methods of teach- 

Professor of Zoology, University of Chicago ing in that emphasis is put on the broad 


underlying principles and a rich and 
interesting fund of related detail is in- 


cluded. Thus, instead of taking up 

in detail the comparative study of the 

standard representative species—a part 
of the work adequately covered in the laboratory—this book deals with the 
Phylum Chordata as a whole, the evolutionary history of the group, the inter- 
relation of surviving groups, the general biological principles illustrated by the 
phylum, and significant aspects of the natural history of the chordates such as 
their modes of life, special adaptations, habitat, distribution, breeding habits, etc. 
It provides an excellent text and reference book for the lecture part of an in- 
teresting course in vertebrate zoology. To be published in December. $3.75 


(probable) 


MACMILLAN 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ACTION OF ROCKS UNDER PRESSURE 

New clues to the underground mechanism causing 
earthquakes, mountain formation and other geological 
phenomena have been found in the action of rocks under 
tremendous laboratory pressures. 

David Griggs, junior fellow in geophysics at Harvard 
University, has utilized the high-pressure equipment of 
Professor P. W. Bridgman to duplicate the pressure con- 
ditions in the earth’s outer crust—a granitic layer extend- 
ing down 30 to 50 miles. Under the high confining pres- 
sures, which reached a maximum of about 300,000 pounds 
per square inch, it was found that limestone could be 
made to flow. A small block of it was compressed 35 
per cent. in length without shattering. Contrary to past 
geologic beliefs it was found that, under high pressure, 
rocks will not flow indefinitely, but will break if deforma- 
tion is carried far enough; and it was found that sudden 
differential stress is not required to produce fracture 
under high confining pressure, but that a strong steady 
differential pressure will cause fracture if applied long 
enough. 

In the tests a specimen of rock is placed in a thick steel 
cylinder. Hydraulic confining pressure is applied through 
a liquid, or at very high pressures through lead. In addi- 
tion a direct differential pressure is exerted on the speci- 
men by a steel piston. Differential pressure used attains 
more than 1,500,000 pounds per square inch. The tests 
are made, it was said, under the highest one-directional 
stress ever controlled and measured in laboratory research. 
Quartz, which is geologically important as one of the 
commonest minerals, remained brittle under the very high- 
est pressures. The only change in quartz, aside from 
fracture, was an alteration of optical quality known as 
‘‘undulatory extinetion.’’ Prior to these tests it was 
thought that quartz might become plastic under the high 
pressures. 

Mr. Griggs’s tests show that the flow of rocks under 
pressure is mathematically similar to the flow of metals. 
Rock substances beside limestone in which flow has been 
observed in the laboratory include glass, rock salt, calcite 
crystals, tale, shale and marble. 

The research has been supported by the Geological 
Society of America and Harvard University. 


SPIN OF ATOMIC PARTICLES 

THE spin of atomic particles, the same kind of whirling 
which makes a top stand up on a table-top when properly 
spun, is now enabling scientists to find a new simplicity 
in nature. 

All the many atomic particles—the electrons, positrons, 
neutrons, neutrinos, deuterons, mesotrons and all the rest 
are now known to fall into one of two simple cate- 


gories. Either their nuclear spin falls into half integral 
or into whole integral differences. 

In a reply to a query of Science Service, Professor J. 
Frenkel, theoretical physicist at the Industrial Institute 
in Leningrad, points out that all the atomic particles 
conform to either Fermi-Dirac or Einstein-Bose statistics, 


special advanced kinds of mathematics developed to 
interpret their properties. Electrons, positrons, protons, 
neutrons and neutrinos conform to Fermi-Dirae statistics, 
Professor Frenkel says, and he suggests that they be 
called ‘‘odd’’ particles. The second kind of particles 
have whole integral spins, conform to the Einstein-Bose 
statistics and include photons, deuterons and mesotrons, 
These particles would be known as ‘‘even’’ particles. 

In treating the particles by mathematics it turns out 
that Fermi-Dirac class particles can combine their half 
integrals of spin and thus turn over into the second kind 
of Einstein-Bose particles. Thus where two, four, six or 
any even number of them combine the result is that the 
Fermi-Dirae particles show properties closely like the 
Einstein-Bose particles. Where three, five, seven or any 
odd number of Fermi-Dirac particles combine they keep 
their original properties. Einstein-Bose type particles 
can not, of course, ever combine into the Fermi-Dirac 
type because of their whole integral spin values. 

Professor Frenkel is the well-known physicist who also 
named excitons and phonons as new concepts in mathe- 
matical physics. Exciton is a term used to designate a 
state of excitation moving from one atom to another in 
a material body, as where light would be absorbed in 
passing through a material like glass. 

The phonon is a fictitious particle bearing the same 
relation to a sound wave as a photon does to a light wave. 
The latter is defined as a packet, or bundle, of radiant 
energy whose magnitude is equivalent to Planck’s con- 
stant ‘‘h’’ times the frequency of the wave of light. By 
analogy a phonon would correspond to some constant 
times the frequency of the wave of sound under con- 
sideration. 

Professor E. Teller, of the George Washington Uni- 
versity, who has been credited by Science Service with the 
introduction of the terms exciton and phonon, wishes to 
acknowledge Professor Frenkel’s clear priority for the 
use of these terms.—RoBErT D. Porrer. 


INFLUENZA AND COLDS 

A NEW line of attack on the common cold and influ- 
enza is being made in the laboratories of the International 
Health Division of the Rockefeller Foundation. The 
attack is centering on changes occurring in the nasal 
lining membranes during a cold or an attack of influenza 
—changes which may give you resistance or immunity 
to colds and ’flu and similar infections of nose, throat 
and other respiratory organs. 

Drs. Thomas Francis, Jr., and C. H. Stuart-Harris 
have found such changes in nasal membranes of ferrets 
which received repeated inoculations of influenza virus. 
If they could find a way to induce such changes by per- 
manent alteration of human nasal linings, it might be 
possible to confer resistance to influenza and the common 
cold in man. 

The changes in the ferret nasal membranes, described 
in the current issue of the Journal of Experimental Medi- 
cine, are changes not so much in the structure of the. 
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membranes as in their functioning. In the ferrets the 
changes result in complete resistance not only to the 
influenza virus itself but also to chemicals. The im- 
munity or resistance thus induced is entirely a matter of 
cell resistance and has nothing to do with immunity in 
the usual sense. The latter immunity depends on the 
existence in the blood of germ-fighting substances called 
antibodies. Both mechanisms, antibody formation in 
the blood and changes in cells, probably interact to pro- 
duce complete immunity to infection. 

When the change in the nasal linings has once been 
induced, even after the resulting resistance has worn off 
and the animal is again susceptible to influenza, the 
nasal linings go through the change very rapidly when the 
next infection comes. These changes after the first one 
are so rapid that there are scarcely any symptoms of 
the infection that could be recognized as sickness. 

Turning from ferrets to human beings, the Rockefeller 
scientists want first to find out whether such changes 
oceur naturally in human nasal linings during colds or 
influenza. Two other important questions to be answered 
are :(1) Can these changes be induced artificially, so 
as to give immunity to these ailments? (2) Would it 
be good from the physiological standpoint to induce such 
changes or would they interfere too much with the normal 
function of the nose? 


AGRICULTURAL AND FORESTRY RE- 
SEARCH IN LATIN-AMERICAN 
REPUBLICS 
ScIENTIFIC research is being recruited to the aid of the 
U. S. Government’s program of advancing its announced 
‘‘go0d neighbor’’ policy in its relations with the other 
republics of this hemisphere to the status of mutual help- 
fulness among them, in the fields of agriculture and 

forestry. 

Of the approximate million dollars designated for the 
promotion of closer cultural relations with our neighbors 
to the south, more than a third, or $350,000, has been 
allotted to the Department of Agriculture, for the pur- 
pose of a long-range research program looking toward 
increasing the production in tropical America of raw 
materials needed in this country and now obtained prin- 
cipally from the Old World tropics. Some of the most 
important of these, notably rubber and quinine, actually 
originated in South America, but their present produc- 
tion is controlled by other countries in southeastern Asia 
and the East Indies. 

Preliminary steps will be discussed at the Lima con- 
ference and in the meantime Department of Agriculture 
scientists are developing an agenda of projects to be 
undertaken. Expenditure of the $350,000 breaks down 
into support of several lines of activity, all regarded 
as highly important: 

For four new Department of Agriculture attachés, 
$120,000 a year will be needed. At present this country 
has only one agricultural attaché in the entire Latin- 
American area, with an office in Buenos Aires. The new 
men will be located in Mexico City, Havana, Rio de 
Janeiro and Panama. 

A survey of hardwood forest products of tropical Amer- 
ican republics calls for $65,000 a year. At present vir- 
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tually nothing is known about the economic possibilities 
of tropical American forests. A similar survey of soils, 
vegetation, climate and other factors affecting agriculture 
will take another $65,000 a year. Rubber and quinine 
will receive special attention under this project. The 
sum of $75,000 is set aside for the development of a trop- 
ical forest experiment station in Puerto Rico to work 
out problems and serve as a research center for the 
Caribbean region. The U. 8S. Weather Bureau will be 
given $15,000 to make possible the training of meteorolo- 
gists from American republics interested in special lines 
of weather forecasting technique. Particular attention 
to problems connected with hurricanes will be called for 
in this work. Finally, $10,000 is made available for the 
printing of scientific bulletins and other publications 
after translation into the three languages of Latin Amer- 
ica—Spanish, Portuguese and French. 

Other lines of activity for which additional appro- 
priations are not at present needed are the loan of agri- 
cultural officials to the American republics, cooperation 
with radio companies for the transmission of information 
and promotion of the early completion of the Inter- 
American Highway as far as Panama. 

Although the whole subject is only now being formally 
broached, informal inquiries by representatives of certain 
other American republics indicate their keen interest, and 
even eagerness to cooperate by placing their scientific 
facilities and tracts of land at the disposal of the scien- 
tists, both American and from among their own nationals, 
who will take part in the work.— FRANK THONE. 


ITEMS 

CHEMISTS from seven Virginia colleges and universities 
have completed 180,000 tests on organic chemicals. The 
objective of the project is to find organic chemical reac- 
tions which are suitable for research in inorganic chem- 
istry. More than 1,200 compounds have already been 
studied with 150 tests performed on each one. For each 
case a relationship is being sought between the molecular 
structure of the organic compound and its reaction. The 
project is under the supervision of Dr. John H. Yoe, 
professor of chemistry at the University of Virginia. 
Cooperating with him are: Drs. Llye G. Overholser and 
Alfred Burger, of the university, and also A. R. Arm- 
strong, of the College of William and Mary; Professor 
I. A. Updike, of Randolph-Macon College; Professor W. 
E. Trout, of Mary Baldwin College; Professor J. W. Wat- 
son and Professor F. H. Fish, of the Virginia Polytechnic 
Institute; L. J. Sesha and J. R. Taylor, of Washington 
and Lee University, and Professor W. J. Frierson, of 
Hampden-Sydney College. 


Watts filled with mineral wool can withstand flames 
and retard the spread of fire with considerably greater 
effectiveness than walls not so filled, according to tests 
conducted at the National Bureau of Standards. Walls 
filled with mineral wool resisted the penetration of test 
flames 10 to 30 minutes longer than walls without insula- 
tion of this kind. Rock, slag and glass wool were all 
tried. ‘‘The filling apparently retards the transmission 
of heat to the unexposed facing and decreases the rate 
of burning of the wood supports.’’ 
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Sixth Edition—Now Ready 


American Men Science 


A BIOGRAPHICAL DIRECTORY 
EDITED BY J. McKEEN CATTELL AND JAQUES CATTELL 


The first edition of this BilocRapHICAL DiRECTORY OF AMERICAN MEN OF SCIENCE was published in 
1906, the second edition in 1910, the third edition in 1921, the fourth edition in 1927 and the fifth in 1933, 
The present edition contains the records of about 28,000 living men of science, as compared with about 4,000 
in the first edition. No single book of reference can cover the whole of North America and all lines of 
activity; it therefore becomes necessary to prepare special works. This volume, devoted to the men of 
science, sets standards in its treatment of a group on which the material prosperity and intellectual leadership 


of the country depend. 


The book contains viii + 1608 pages. It has been edited with great care and is believed to be as complete 
and accurate as any work of the character. It is well printed by The Science Press Printing Company; the 
high standards of the typography and binding of the book are representative of its contents. 


Price: Twelve Dollars, net, postage paid 


THE SCIENCE PRESS 
LANCASTER, PA.—GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 


LINDE NEON 
LINDE ARGON 


Review of the History and Philosophy 
of Science and of the History cf 
Learning and Culture, 
edited by 

GEORGE SARTON, D.Sc. 


HARVARD LiBRARY 185, Cambridge, Mass. 


HELIUM 
LINDE KRYPTON 
XENON. 


MIXTURES 


Isis may be obtained from any Bookseller at the 
price of 6 dollars per volume illustrated. Members 
of the History of Science Society receive each year 
at least one volume of about 600 pp. free of charge. 
Annual dues, 5 dollars. Corresponding Secretary, 


highest purity... 


Dr. Henry R. Viets, 8 The Fenway, Boston, Mass. 
Isis is the foremost journal on the history of 


science published in the world to-day. It contains 
articles, reviews, notes, queries, and elaborate criti- 
eal bibliographies of the history and philosophy of 
science. Vols. 28 and 29 will be published in 1938. 

Writers of books and papers on the history of 
science are asked to send a copy as promptly as 
possible to the Editor of Isis in order that they 
may be registered in the Critical bibliography. 
This is the best way of obtaining for their work 
its certain incorporation into the literature of the 
subject. 

Isis may be examined in any good reference 
library all over the world. 


for all purposes 


Linde Rare Gases and Linde Rare Gas Mixtures 
are available for the study of electrical discharges, 
for use in rectifying and stroboscopic devices, and 
in inert atmospheres where heat conduction must 
be reduced. Additionally, the facilities of Linde 
laboratories are available for the preparation of 
special mixtures for experimental uses. Write 
any Linde office for folder and full information 
about Linde Rare Gases. 

The word “Linde” used herein is a registered trade-mark. 
THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
NEW YORK AND UCC) PRINCIPAL CITIES 


THE WORLD’S LARGEST PRODUCER OF OXYGEN 
AND OTHER GASES OBTAINABLE FROM AIR 
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Turtox Products 


Apparatus 
Aquarium Supplies 
Aquiculture Sets 
Bacteriological Supplies 
Botanical Materials 
Charts 
Collecting Equipment 
Cultures 

Demonstration Preparations 

Dissections 

Drawings 

Entomological Supplies 

Embryological Specimens 


The Sign of the Turtox 
Pledges Absolute 
Satisfaction 
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Injected Specimens 
is cordially extended to all members Siides 
of the American Association for the 

. Living Specimens 
Advancement of Science to visit the sitdes 
Turtox exhibit at Richmond. Models = 
Museum Preparations 
You will find us at Booth No 32; ten Supplies a 
just a few steps from the registration . |... 
desk. Taxidermy 
Zoological Materials 
GENERAL BIOLOGICAL SUPPLY HOUSE : 


Incorporated 


761-763 EAST SIXTY-NINTH PLACE =. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE HEALTH RECORD OF THE UNITED 
STATES FOR 1938 


A YEAR ago, in a similar statement for Science Service, 
I said that the health outlook for 1938 was altogether 
favorable. This prediction was based on the remarkable 
health record established for 1937 among the many mil- 
lions of persons who were industrial policyholders of the 
Metropolitan Life Insurance Company. My optimism 
was more than justified, for no previous year has even 
closely approached the record for low mortality estab- 
lished for 1938. Month after month, the death rates 
among these insured wage-earners and their families have 
been even lower than during 1937, and at the middle of 
December we find a year-to-date death rate that is over 
7 per cent. below the previous minimum, as established 
only a year since. 

What happens among these many millions of people is 
a pretty sensitive index of health conditions in the coun- 
try, as a whole. So, even if I had no other source of 
information I could say that 1938 has been an extraor- 
dinary health year in the United States. But, as a matter 
of fact, information for the first nine months of the year 
is available from the health officers of thirty-nine states. 
The story they tell is that without a single exception, 
every one of these states has shown improved mortality 
as compared with 1937—and in many instances very 
marked improvement. It is thus practically certain that 
1938 will be acclaimed the banner health year in the his- 
tory of our country. 

The principal factors in bringing about this favorable 
situation were the much lower mortality rates this year 
from diseases affecting the respiratory system, namely, 
pulmonary tuberculosis, influenza and pneumonia, and 
the gratifying accomplishments of the campaign to reduce 
the shameful toll of automobile accidents. 

The death rates from tuberculosis, pneumonia and in- 
fluenza have reached new minima for the United States 
during 1938. It is almost certain that the mortality 
from tuberculosis for the country as a whole will drop 
below 50 per 100,000 for the first time in history. If the 
present rate of decline continues for a few more years 
tuberculosis will reach the stage where the number of 
. open cases will no longer be sufficient to maintain it 
among the leading causes of death in this country. There 
has been no more striking instance of the success of the 
public health movement than the decline in the tubereu- 
losis‘ death rate during the last four decades. The time 
is now ripe for a final and intensified drive leading to the 
effective suppression of this disease. : 

There were no major epidemics of influenza or pneu- 
monia in 1938. In the case of pneumonia, there was 
also the added factor, no doubt, of the wide adoption of 
the new serum treatment against the more prevalent types 
of pneumococeus. By placing these serums at the dis- 
posal of practising physicians, an increasing number of 
states are materially reducing the fatality rate in pneu- 
monia cases. 


Inasmuch as respiratory disease tends to hasten the 
deaths of persons suffering from cardiac, vascular or 
renal conditions, a natural consequence was the fall jn 
mortality from most of the chronic diseases of old age, 
The sole exception to this rule, in 1938, was the cop. 
tinuance of the rise in deaths charged to coronary artery 
disease. But this increase may be only apparent, reflect. 
ing improved diagnosis together with the newly awakened 


interest of physicians in this form of heart disease and § 


an increasing tendency on their part to give coronary 
disease prominence as the chief cause of death when asso- 
ciated with other conditions. 


Among the most gratifying aspects of the mortality § 


picture for 1938 was the marked decline in automobile 
fatalities. Evidently the very active crusade against 
careless driving which has been waged in all parts of 
the country in recent years is beginning to show results. 
Present figures indicate that the final tabulation will 


show fewer deaths by one fifth from this cause than were @ 


recorded in 1937 and this will mean about 8,000 lives 
saved. Fatal occupational accidents, as well as those 


occurring in public places, likewise resulted in fewer] 


fatalities this year, although accidents in the home appear 
to have been as numerous as those reported a year ago. 


Further gains against both infant and maternal mor-§@ 
tality also contributed to the salutary state of public§ 


health during the past year. It is safe to report new 
minimal death rates in both of these important fields of 
public health work. 


Aside from the rise in mortality from coronary artery} 
disease, about the only disturbing feature of the present ® 
mortality picture is the continued increase of the cancer 


death rate. The year 1938 is the twentieth consecutive 


_ year, with a single exception, to register a rise in this] 
malignant form of human affliction. There is some doubt, 


however, as to whether this upward trend in cancer deaths 


actually marks an increase of the disease or merely] 
reflects the rapid aging of our population. Since cancerj 


is a disease that is confined largely to the later years of 


life it is certain that much of the apparent rise is attrib-§ 
utable to the increasing proportion of old people in them 


general population. Improved means of diagnosis and 
more accurate reporting also have been important ele- 
ments in the apparent increase in cancer mortality. 


Turning to the sickness side of the subject we find a 


gratifying situation also. All but two of the leading 


communicable diseases showed below-normal prevalencog 
during 1938. The country was especially blessed in that 


it was comparatively free of that scourge of childhood, 
poliomyelitis (infantile paralysis). Less than 1,700 cases 
were recorded throughout the entire country and no s¢¢- 


tion has suffered what might be called a major outbreak4 

Only measles and smallpox were unusually prevalent 
Fortunately neither of themj 
was responsible for much mortality, although the ex¢e?§ 
tionally low death rate from measles in 1937 was probablyg 


during the current year. 


quadrupled in 1938.—Lovts I. DuBuin. 
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THE SUPERIOR TUBE COMPANY, after partici- 


pating for two years, cannot afford to miss the Richmond, 


Va. Exhibition. 
We invite all Visitors to Booth 25. There we demon- 4 * 
strate the drawing of small Tubing. 
Our Plant is located at Norristown, Pa. 
25 Miles from Philadelphia 100 Miles from New York City 
Rectangular MUSEUM JARS 
OVER 100 SIZES IN STOCK 
INow a jar of suitable size for almost any 
specimen. Our stock, comprising well over iS 
100 standard and odd sizes, is the largest in : 
America. A complete catalog listing shapes, a 
sizes and prices will gladly be sent upon request. | 
LAY-ADAMS 


i 44 EAST 23:0 STREET, NEW YORK 
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THE GERMAN JEWS 


THE problem of Jewish emigration from Germany is 
complicated not only by its magnitude but also by the 
fact that German Jews belong almost exclusively to the 
‘“middle class,’’ are mostly city dwellers, and have an 
extraordinarily high proportion of old people. 

Figures about.the social-economic conditions of the 
Jews are only available for Germany (1933), but things 
were very similar in Austria. Of the 240,000 gainfully 
employed Jews 10 per cent. were in professional service, 
40 per cent. were proprietors, managers and officials of 
all kinds, 10 per cent. family workers in the businesses 
of their parents or other relatives, 30 per cent. in clerical 


and kindred occupations and only 10 per cent. wage work-' 


ers, mostly skilled operatives in the ‘‘ handicraft trades’’ 
(tailors, butchers, ete.) Almost no Jews were engaged 
in agriculture. 

The great majority of the German Jews are city dwell- 
ers and most of these city dwellers live in large communi- 
ties with more than 100,000 inhabitants. At the last 
census, 71 per cent. of all Jews in the old Reich and 93 
per cent. of those in Austria were enumerated in such 
cities. To-day the metropolitan proportion must be still 
higher because many Jews have been forced to leave their 
homes in the villages and small towns and have sought 
refuge in the large centers. 

The age composition is highly abnormal. Nearly a 
third (31.6 per cent.) of all Jews in Germany were 50 
years of age and over in 1933 as against 21.7 per cent. 
of the German people as a whole and 17.1 per cent. of the 
total population in the United States. Figures for Aus- 
tria are not available. This condition has undoubtedly 
become more accentuated owing to the natural process of 
aging, a low birth rate and heavy emigration from the 
younger age groups. 

At the time of the last censuses the total number of 
Jews was about 500,000 in the old Reich (1933) and 
191,000 in Austria (1934). In addition there were about 
4,000 Jews in the Saar Territory and more than 20,000 
in the Sudetenland. The number of Jews had been de- 
creasing for some time as a result of an excess of deaths 
over births and of emigration. Both factors have been 
operating at an increasing rate in recent years, but for 
obvious reasons the exact number of Jews in Germany 
to-day can not be given. It may be estimated to be rather 
less than 500,000. These figures do not include ‘‘ Non- 
Aryans’’ according to Nazi doctrines who do not belong 
to the Jewish religious community. Their number is 
unknown but probably amounts to several hundred thou- 
sand.—CHRISTOPHER TIETZE. 


THE UKRAINE 

THE Ukraine, split into two parts by the Polish-Soviet 
frontier, is the granary of much of the U.S.S.R. The 
Russian portion particularly, which is by far the larger, 
is a region of growing industrial importance. From it 
comes coal out of the famous Donetz basin; in it are 
huge factories. On its River Dnieper sits mighty Dnie- 
proges, second largest hydroelectric development in the 
world, a monument to the Russians who built it and the 
American engineer, Hugh S. Cooper, who designed it. 
Only Boulder Dam in Nevada is greater. 
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It was not always such a province, however. Its grea} 
cities like Kiev, many times have felt the iron heel of 
conquest. Almost 700 years ago Batu and his celebrateg 
general, Sabutai Bahadur, whose campaigns still teach the 
world’s soldiers the principles of strategy and tactics, 
reduced Kiev by assault. The inevitable massacre wiped 
out its inhabitants; the inevitable pillage and looting @ 
razed it to the ground. 

Through the Ukraine these Tartars, sent by the son of § 
the terrible genius, Genghis Khan, poured, to create 
havoe for decades in central Europe. Centuries earlier 
had come another Asiatic tribe, the Magyars, who to-day @ 
are the Hungarians. Their cavalry also devastated this 
region and caused no end of trouble in Europe until they 
finally settled down. Though no exact early records exist, 
no doubt through this gateway came still earlier hard- 
fighting barbarians. 

Following the final partition of Poland among Austria, 
Prussia and Russia, between 1772 and 1795, the entire 
Ukraine region passed into the hands of the Tsars. It 
remained thus until the Tsars themselves were ousted in 
the February revolution of 1917. An independent rada 
or council took over the Ukrainian Government in June 
of that year. 

In March, 1918, German troops under the command 
of General Eichorn invaded the Ukraine, ostensibly to 
assure delivery of food supplies which had been guaran- 
teed to Germany in the separate peace treaty the Ukraine 
Government signed with Germany at Brest-Litovsk the 
year before. The rada was dissolved by the German 
troops and a Ukrainian, Skoropadski, was named by the§ 
Germans to head this government. 

But General Eichorn was assassinated, the Ukrainians 
rebelled. Following internal strife between the Bolshe- 
viks, who were then coming to the fore, and the 
‘*Whites,’’ the Bolsheviks made themselves masters of 
the Ukraine. The German army, the nation that sent 
it into a state of collapse, was expelled. So were other 
invaders. The bulk of the Ukraine remained in the hands 
of the followers of Lenin. 

The western part of the Ukraine was, however, retained 
by Poland. To-day its inhabitants number about 
3,000,000, of whom most are Ukrainians, in whom the 
flame of Ukrainian nationalism still burns strong. Many 
attempts to stir up trouble both in the Polish and Soviet 


- Ukraine are based on this factor. 


The Ukrainian Soviet Socialist Republic, one of the 
autonomous soviet republics, on January 1, 1933, had 4 
population of about 32,000,000, of whom the overwhelming 
majority are Ukrainians. Its people number 19 per cett. 
of the population of the U.S.S.R. Included within the 
area also is the small Moldavian Soviet Socialist Republic. 
Both have seen intensive development in recent years. 

Besides being the richest grain area in Europe, the 
Ukraine is also the source of many important crop’. 
Sugar beets, cotton, sunflower seed, forage and potatoes 
are all grown on a large seale. Cotton, of which 230,00 
hectares were sown in 1937, is a crop introduced by tle 
Bolsheviks, for none was grown there before they came 
to power. Other crops have been similarly expanded. 

The most famous of the Ukraine enterprises is doubt: 
less the Donetz coal basin, claimed to be one of the mo 
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NEW WILEY BOOKS 
Ready January 1939 


Introductory College 
Physics 


By OSWALD H. BLACKWOOD, Professor of Physics, Uni- 
versity of Pittsburgh 


“Introductory College Physics” is intended for a 
first course in the study of physics. It covers 
the usual ground with a deliberately restricted 
and simplified vocabulary and with a great sim- 
plification of units. The material it contains has 
been in use for over five years at the University 
of Pittsburgh. 


487 pages; 417 illustrations; 6x9; $3.50 


Bio-ecology 


By FREDERIC E. CLEMENTS, Ecological Research, Car- 
negie Institution of Washington, and VICTOR E. SHEL- 
FORD, Professor of Zoology, University of Illinois 


“Bio-ecology” offers a general treatment of the 
dynamics of the biotic formation, the influence 
of the community on habitat, the interrelations 
of organisms, and other important phases of the 
subject, including more detailed discussions of 
land, aquatic.and marine biomes. 


Approximately 455 pages; 79 illustrations; 6x9; 
Probable price, $5.00 


The Electrochemistry of 
Gases and Other 


Dielectrics 


By GEORGE GLOCKLER, Professor of Physical Chemistry, 
Institute of Technology, and S. C. LIND, Professor of Physi- 
cal Chemistry, Dean of the Institute of Technology; both at 
the University of Minnesota 


This is the first treatise published in any lan- 
guage on the subject of chemical reactions pro- 
duced by electrical discharge in gases or dielectric 
liquids. It also deals with the chemistry of hy- 
drocarbons, and with the fundamental chemistry 
of cable insulation. 


469 pages; 82 illustrations; 6x9; $6.00 


A 
Methods of 


Statistical Analysis 


By C. H. GOULDEN, Honorary Lecturer in Mathematics, 
Manitoba Agricultural College 


A well-balanced, concise presentation of statisti- 
cal methods for research work. ‘The book is de- 
signed for the use of those who have studied as a 
prerequisite a moderate amount of general theory 
and principles. It will be particularly useful for 
students intending to specialize in biological re- 
search. 


“Approximately 316 pages; 14 illustrations; 6x 9; 
Probable price, $3.50 


An Introduction to Mod- 
ern Statistical Methods 


By PAUL R. RIDER, Associate Professor of Mathematics, 
Washington University, St. Louis 


A discussion and explanation of the most widely 
used statistical methods developed by R. A. Fisher. 
Their application is illustrated by comparatively 
simple numerical examples. Fundamental classi- 
cal concepts are developed and an insight is given 
into the more modern methods. 


220 pages; 13 illustrations; 6x9; 
Probable price, $3.00 


Structure and Composi- 
tion of Foods, Volume IV. 


By ANDREW L. WINTON, Sometime State and Federal 
Chemist, and KATE BARBER WINTON, Sometime State 


and Federal Microscopist 


This is the final volume of the series comprising 
this well-known treatise. It deals with sugar, 
sirup, honey, tea, coffee, cocoa, spices, extracts, 
yeast, and baking powder. No other book in the 
English language covers either the botanical 
structure or the chemical composition of these 
foods and food adjuncts. The scope is wide and 
the treatment comprehensive. 


580 pages 134 illustrations; 6x9; $9.00 


Visit our booth (No. 10) at the Richmond A.A.A.S. Meetings 


JOHN WILEY & SONS, INC., 440-4th Ave., New York 
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modern in the world. In 1913, 22,800,000 long tons were 
mined; by 1936 the output had been pushed to nearly 
three times that figure, 68,300,000 long tons. Alexei 
Stakhanov, the introducer of rationalized production 
methods in the Soviet Union, was a Donetz miner. Other 
important Ukraine industries include iron and _ steel 
making, food packing and transportation. Its railway 
net is the densest in the U.S.S.R. 

The Ukrainians themselves are a people who came out 
of Poland centuries ago to escape persecution in the old 
Polish-Lithuanian empire that existed prior to the par- 
titioning. Their intense nationalism can probably be 
traced to this heritage, as well as to their suffering at the 
hands of the Russian Tsars, one of whose cardinal prin- 
ciples was the Russification of all non-Russian peoples 
within the empire.—LEONARD H. ENGEL. 


THE THIRTY-FIFTH ANNIVERSARY OF 
BIRTH OF AVIATION 


ALPHEUS W. DRINKWATER, the telegrapher who flashed 
a nine-word message to an unbelieving world on December 
17, 1903, that the Wright brothers had successfully made 
the first airplane flight in history, was at his old post, 
tapping out the news, as aviation leaders gathered to mark 
the thirty-fifth anniversary of the birth of aviation. 

But this time Mr. Drinkwater was more than the 
unbelieved telegrapher, for he is also head of the Kill 
Devil Hill, North Carolina, Memorial Association, in 
charge of the celebration. Two hundred planes roared 
overhead as Mr. Drinkwater and Army, Navy, Coast 
Guards and Marine Corps representatives placed wreaths 
on the memorial beacon in honor of the two brothers 
who gave the world wings. 

After the ceremony, Mr. Drinkwater retired to his 
home in Manteo to send out the news reports from this 
isolated sand dune, Kill Devil Hill, down which the 
Wrights’ plane skidded precariously to make the first 
successful take-off of a power-driven heavier-than-air 
craft. 

Representing the Army Air Corps at the ceremony 
was General H. H. Arnold, its recently elevated com- 
mandant, while Assistant Secretary Charles Edison rep- 
resented the Navy. Mail from a specially established 
Kill Devil Hill post office and bearing a special cancel- 
lation was sent out via air. 

As a matter of historical record, Mr. Drinkwater re- 
called that the telegraph message, which startled the world 
and gave the skeptics of that day some short-lived innings, 
was sandwiched in between wires of news at Kitty Hawk 
that appeared much more important at the moment. 

That news, now forgotten, concerned the beaching of 
Uncle Sam’s first submarine. Mr. Drinkwater, who had 
set his key on an orange crate on the beach, was wiring 
news of this wonder, which attracted all the attention 
from the local citizenry, to President Theodore Roosevelt, 
who was keenly interested. 

But while no one remembers the submarine, no one hag 
forgotten the Wrights. 


ITEMS 


TERMITES have chewed wood, apparently, ever since 
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there has been any wood to chew. New evidence on this 
point has been found by Professor Austin F. Rogers, of 
Stanford University, in a piece of opalized wood from 
Santa Barbara County. Areas of the wood tissue had 
been eaten away and the spaces thus left were packed 
with petrified pellets of the size and shape left by the 
tunneling operations of termites. The specimen is of 
pliocene geologic date, which gives it an age of perhaps 
ten million years. 


ALL the laws in the world can not create industrial 
health, V. P. Ahearn, of the National Industrial Sand 
Association, told a meeting of the Air Hygiene Founda. 
tion in Pittsburgh. Improved health for the worker can 
only come when industrial management takes an interest 
in the problem and actively supports research to learn 
the ways in which industrial health can be achieved. 
Promoting industrial hygiene, Mr. Ahearn said, is the 
newest task of industry, if it is forward-looking, it will 
not stand content on its older idea that its function was 
to earn profits and provide labor—in so far as it was able 
—with steady jobs at fair wages. There is a definite 
trend, Mr. Ahearn indicated, toward legislation in the 
industrial health field. It can only be sound legislation 
if it is based on research in iudustrial hygiene promoted 
by industry as a whole. 


StupiEs by investigators at the U. 8S. Bureau of Mines 
are disclosing the causes of disastrous boiler explosions 
which create $700,000 worth of damage to stationary and 
locomotive boilers each year. In a lecture on November 
22, at the University of Maryland, Dr. W. C. Schroeder 
described how intercrystalline cracking penetrates through 
the boiler wall, forming cracks, in some cases, before they 
become visible. Causes of the cracking, Dr. Schroeder 
pointed out, include the concentration of boiler water as 
much as 1,000 times. Ordinary water, not concentrated, 
does not cause the cracks. This concentrated water will 
cause the cracking only if a peculiar balance is achieved 
between corrosive and protective properties. It seems 
necessary—as a cause of the cracking—that the grain face 
be protected but the grain boundaries should be exposed. 


JAPAN is undertaking the exploitation of aluminum 
ores discovered in Manchuria, according to Industrial and 
Engineering Chemistry, official journal of the American 
Chemical Society, published in Washington. The Man- 
churian ores are high in phosphorus content and ‘so must 
first be refined by a process credited to investigators at 
the University of Tokyo. The ore is treated with sulfuric 
acid, yielding phosphoric acid and aluminum sulfate. The 
latter is treated with gaseous ammonia at 1,200 degrees 
Centigrade. Out of the reaction comes ammonium sulfate 
and aluminum oxide. The reduction of the aluminum 
oxide to metallic aluminum is accomplished by standard 
electrolytic methods. Plans for the development call for 
the treatment of 15,000 tons of ore annually from which 
will be obtained 5,100 tons of metallic aluminum (about 
11,000,000 pounds). American aluminum production, in 
contrast, is nearly 300,000,000 pounds a year. 
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NEW BOOK AND 
INSTRUMENT CATALOGUES 


BAKELITE CORPORATION, New York. Bake- 
lite Review ; Vol. 10, No. 3, October, 1938. Pp. 
15. Illustrated. 

BAUSCH AND LOMB OPTICAL COMPANY, 
Rochester. Bausch and Lomb Magazine, Vol. 
XIV, No. 4. Pp. 24. Illustrated. 

BROADWAY HOUSE, London. Routledge Au- 
tumn Books, 1938; Kegan Paul. Pp. 40. 

CENTRAL SCIENTIFIC COMPANY, Chicago. 
Cenco News Chats, No. 20, October, 1938. Pp. 
16. Illustrated. 

CHEMICAL PUBLISHING COMPANY OF 
NEW YORK, INCORPORATED. Important 
Books on Chemistry, Mathematics, Metallurgy, 
Engineering, Biology, Business. Pp. 23. 

FISHER SCIENTIFIC COMPANY, Pittsburgh. 
The Laboratory; Vol. 10, No.2. Pp. 40. Illus- 
trated. 

GLATFELTER, P. H., COMPANY, Spring Grove, 
Pennsylvania. Chats with Friends of The P. H. 
Glatfelter Company; Vol. 38, No. 5. Pp. 12. 
Illustrated. 

GOLDSCHMIDT, E. P., AND COMPANY, 
LIMITED, London. Science and Medicine; 
List 31. Pp. 36. Illustrated. 

HARVARD UNIVERSITY PRESS, Cambridge. 
Autumn Announcements, 1938. Pp. 44. Illus- 
trated. 

KIPP, P. J. AND ZONEN, Delft, Holland. £I- 
mometer. Pp. 4. 3 figures. Precision-Appa- 
ratus for the Measurement of Dielectric Con- 
stants (Dipole Measurements). Pp.7. 3 figures. 

LEITZ, E., INCORPORATED, New York. Leica 
Photography, Vol. VII, No. 12, December, 1938. 
Pp. 32. Price $0.10. 

MONSANTO CHEMICAL COMPANY, St. Louis. 
Monsanto Current Events, November, 1938. Pp. 
40. Illustrated. 

OREGON, UNIVERSITY OF, Eugene. Publica- 
tions of the University of Oregon, 1878-1937. 
Pp. 48. 

OXFORD UNIVERSITY PRESS, New York. 
Bulletin of New Publications, October and No- 
vember, 1938. Pp. 16. 

QUARITCH, BERNARD, LIMITED, London. A 
Catalogue of Books Including Works on Archi- 
tecture, Bibles, Economics, Gardening, Naval 
and Military Affairs, Numismatics, Philosophy, 
Wales. No. 555, 1938. Pp. 88. Books for 
Christmas, No. 556, 1938. Pp. 76. 

SCHERR, GEORGE, COMPANY, INCORPOR- 
ATED, New York. A New Micrometer. Pp. 
6. Illustrated. 

SOUTH BEND LATHE WORKS, South Bend, 
Indiana. Bulletin No. 33-J, September, 1938. 
Pp. 16. . Illustrated. 

STATE TEACHERS COLLEGE, Millersville, 
Pennsylvania. Recent Books for Libraries in 
Elementary and Junior High Schools. Pp. 8. 

YALE UNIVERSITY PRESS, New Haven. Books 
for the Holiday Season, Christmas, 1938. Pp. 
23. Illustrated. 


Readers are requested to mention SCIENCE 
when they write for catalogues. 


LaMotte Chemical Control Service 


Covering, pH Control 
Boiler Feed Water Coutrol 
Residual Chlorine Control 
and others, 


Standard routine tests developed by LaMotte Research De- 
partment in cooperation with authorities in these fields. 
LaMotte outfits are standardized, accurate, inexpensive and 
easy to operate. Write for further information on the sub- 
ject in which you are interested. 


LaMotte Chemical Products Co. 


Originators of Practical Application of pH Control 
418 Light Street Baltimore, Md. 


NOW AVAILABLE 


ViTAMIN ‘A’ Concentrates, agreeable 
taste and odor without Vitamin D. 


PRO-VITAMIN ‘A’ (Carotene) crystals, 
concentrates in vegetable oil and also 
powder form. 


EFF LABORATORIES, INC. 


418-] REPUBLIC BLDG. CLEVELAND, OHIO 


CAROTENE PRODUCTS BY THE GRAM OR CAR 


LANGUAGES 


Made LRALY By 
LINGUAPHUNE 


This amazing new Method enables you, in your own 
home, to speak and read any of 23 foreign languages 
in an ineredibly short time. Endorsed by leading uni- 
versity professors and thousands of men and women 
as the quickest, simplest and most thorough language 
method. Send for catalogue and FREE Trial Offer. 


LINGUAPHONE INSTITUTE 


39 Rockefeller Center New York City 


INSTITUTE FOR MATHEMATICAL AND 

STATISTICAL RESEARCH 
55 West 42nd Street New York, N. ¥. 
The Institute specializes in the application of mathematical 
and statistical methods to problems in Biology, Medicine, 
Engineering, Education, Psychology and Economics. We 
erform numerical computations, evaluate and interpret ma- 
erials and data, analyze their significance, present them in 
—— of tables and diagrams, and prepare them for publi- 
cation. 


Size & powers of nature, sport & hunting 
glasses, $6. upward. Telescopes, spotting & 
riflescopes. Microscopes, magnifiers & com- 
passes $1. upward. Repair work & goods 
guaranteed. 


LORING, OWEGO,N.Y. 


Catalog free, 
Box B. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE FLUIDITY OF HELIUM 


THE stature of Professor Albert Einstein’s genius 
reached new heights when it was disclosed that the 
learned mathematical physicist developed mathematics 
fifteen years ago which are now helping to solve the 
mysteries of the amazing fluidity of helium near the 
absolute zero of the temperature scale. Before the sym- 
posium on intermolecular action of the American Chemi- 
cal Society Professor F. London, of the University of 
Paris, now visiting professor at Duke University, credited 
Professor Einstein with the concept of an ‘‘ideal’’ gas 
which appeared in papers published in 1924 and 1925. 

The Einstein 1925 reports were not about relativity 
theory, but discussed problems seemingly without any 
practical significance at the time. They described the 
degeneracy of an ‘‘ideal’’ gas near the lower limits of 
the scale of temperature. Because all gases were known 
to be condensed to liquids at the temperatures in ques- 
tion, scientists rather overlooked the Einstein work of 
fifteen years ago. 

However, the recently discovered behavior of liquid 
helium has brought the side-tracked Einstein concept to 
new usefulness. Most liquids increase in viscosity, be- 
come stickier and flow less easily, when they become 
colder. The phrase, ‘‘colder than molasses in January’’ 
is the layman’s concept of viscosity and a correct one. 

Liquid helium, however, is a baffling exception. At 
the temperature known as the ‘‘delta’’ point, only 2.19 
degrees above absolute zero, liquid helium flows better 
than it does at higher temperatures and, as a matter of 
fact, the liquid helium is about as nebulous as a gas. 
Added puzzles in its strange behavior include its enor- 
mous ability to conduct heat. At the delta point it is 
about 500 times as effective in this respect as copper at 
room temperature. Liquid helium, with these and other 
anomalies, has posed a major mystery for physicists and 
chemists. 

Professor London stated that the interpretation of the 
behavior of liquid helium can best be explained by con- 
sidering it as a Bose-Einstein ‘‘ideal’’ gas, by using the 


mathematics worked out in 1924-25, and by taking over 


also some of the concepts of the electrical conduction of 
metals. By simple analogy, the amazing fluidity of liquid 


_ helium ean be partially explained by picturing the flu- 


idity as something akin to the wandering of electrons in 
metals to explain electrical conduction. 


THE ENERGY OF COSMIC RAYS 

DECEMBER 28 was cosmic ray day at the meetings in 
Washington of the American Physical Society and lead- 
ing experts in the studies of these piercing, baffling radi- 
ations from outer space reported: 

1. Cosmie ray electrons entering the earth’s atmos- 
phere have energies greater than 2,000,000,000 electron 
volts. 

2. The development of automatic apparatus to record 
the ‘‘showers’’ of atomic débris cdused by cosmic rays 
striking materials on earth. 


3. Improved apparatus for determining cosmic ray jp. 
tensities high in the atmosphere during robot stratos. 
phere balloon flights has been developed. 

4. No observed difference between day and night cos. 
mic ray intensity at high altitudes. 

5. Measurements of the ‘‘life’’ of the heavy electron 
(mesotron) particles that show they last only a few 
millionths of a second. 

Professor R. A. Millikan and Dr. H. V. Neher, of the 
California Institute of Technology, reported the results 
of 10 new balloon flights almost to the top of the earth’s 
atmosphere which give a lower limit of energy for 
cosmic ray electrons as 2,000,000,000 electron volts. 

The automatic ‘‘shower’’ records were described by 
Dr. W. F. G. Swann and Dr. W. E. Ramsay, of the Bar. 
tol Research Foundation of the Franklin Institute, while 
Drs. L. F. Curtiss, A. V. Astin, L. L. Stockmann and 
B. W. Brown, of the National Bureau of Standards, told 
of their improved recording circuits devised for studies 
of cosmic ray intensities at high altitudes. 

In papers with Drs. S. A. Korff and M. A. Pomerantz, 
Dr. Thomas H. Johnson, assistant director of the Bartol 


Research Foundation, described high altitude attempts to j 


find a night-day difference in cosmic ray intensity and 
experiments on the absorption of the mesotron particles 
in air and lead which indicate new estimates of the 
‘‘life’’ of these new-found atomic particles. 

RosBert D. Porrer 


ENERGY PRODUCTION IN STARS 

CARBON, so vital to life on earth, is now revealed as 
the transmuting catalyst in the sun which makes it pos- 
sible for hydrogen atoms to combine into helium and 
thus release the vast store of nuclear energy which makes 
the sun shine on and on through the ages. 

The Morrison Prize of $500 to Professor Hans A. 
Bethe, of Cornell University, for the theory which pro- 
duces this picture of the cause of solar energy brings 


public recognition to something which scientists have] 


known for some time. 

The details are ingenious and important. Carbon 
atoms are transmuted by swift-moving hydrogen nuclei 
into nitrogen. These nitrogen atoms are again struck by 
hydrogen particles and eventually create helium atoms 
and regenerate carbon atoms with the release of enor: 
mous energy. It is the hydrogen on the sun which is 
used up in the process, while the carbon content of the 
sun remains pretty much the same. 

But many people will leave the intricate details of the 
process to the scientists and jump mentally onward to 4 
most important question for all of man’s descendants 02 
earth in the millions of years to come. 

That question is, ‘‘What happens to the sun and to the 
earth as the sun goes on using up its hydrogen to create 
the solar energy?’’ And the answer is one of flaming 
death for the earth, as contrasted with former pictures 
of the earth becoming colder and colder as the sun’s 
energy diminishes. True, the sun probably will becom 
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, cold body and hence the earth, too, will sink into an 
ultimate frozen state, which is known already to have 
overtaken other stellar objects. But before that day 
comes, the sun is going to become much hotter than it 
now is and life on earth, as man knows it, will probably 
and. That forecast of the end of the world is an out- 
growth of the theory of Professor Bethe on the transmu- 
tation of hydrogen into helium on the sun as the cause of 
solar heat and radiant energy. 
' Professor George Gamow, at George Washington Uni- 
versity, ten years ago worked out the theory of nuclear 
transformations which made it possible to calculate ex- 
* Mi wtiy the rate of energy liberation due to the transfor- 
> HE nation of the elements at the enormous temperatures of 
‘Gi «everal million degrees existing inside stars and particu- 
' WM arly inside the sun. In recent work he has extended his 
Bstudies to include the evolution of stars as they trans- 
Y BM nute their hydrogen into helium atoms. The main result 
Gof the constantly decreasing hydrogen content, it is 
© Hi pointed out, is to increase the luminosity of such stars 
and to increase their outpouring of energy. Professor 
d Wi Gamow estimates that the sun at the present time con- 
SG ists of about 60 per cent. hydrogen. Most important, 
the sun is bound to become about 100 times brighter 
1 @ithan it is at present when its hydrogen content drops 
mly a few per cent. ‘‘Such brightening of the sun will 
© Giiecessarily lead to the melting of the earth and, of 
course, to the disappearance of life,’’ he stated in a 
reeent lecture. 
. This then, at the present time, is the best concept of 
the end of the world. But before alarms need be raised 


by present occupants of the earth it should be added that — 


while the sun may be getting hotter it is doing so most 
sowly as measured by man’s calendar. It is believed 
that there has been no observable climatic change in his- 
torical time due to an increase in the luminosity of the 
un. Henee the end of the world, from this cause at 
east, is millions upon millions of years in the future. 


AGE HISTORY OF THE EARTH 


BETTER knowledge of the Ice Age history of the earth 
8 obtainable from a great chart of the ocean bottom off 
the eastern coast of the United States, from Chesapeake 
Bay to Cape Cod, prepared for the annual meeting of the 
beological Society of America meeting in New York City 
by A. C. Veatch, consulting geologist of New York City, 
iid Lieutenant Paul A. Smith, of the U. S. Coast and 
beodetie Survey. 

This chart was made for special geological study, under 
mle auspices of the Geological Society of America, from 
‘urveys conducted by the U. 8S. Coast and Geodetic Sur- 
vey, under the direction of Rear-Admiral L. O. Colbert, 
for use in practical navigation. The chart, which is on 
the large seale of 1 to 120,000, was compiled from many 
thousands of echo soundings of the bottom, and show the 
ubmerged hills and valleys, plains and canyons, as clearly 
is any topographic maps of the land. They give the first 
tally detailed picture of a large piece of sea floor that 
ientists have ever had a chance to inspect as a whole. 
Pour large sheets were shown to the geologists; the fifth, 
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which will complete the chart, is now being finished in 
Washington. Geological interpretations of the off-shore 
topography were made by Mr. Veatch, who was seriously 
ill as the society met and who died before the meeting. 
The paper was presented in his absence by Lieutenant 
Smith. Among Mr. Veatch’s conclusions are these: 

(1) The off-shore canyons of which so much has been 
heard are only conspicuous features in a submarine land- 
scape which is ‘‘ finely dissected’’ into many smaller val- 
leys, ridges and hills along the coastal slope. 

(2) The coastal shelf, behind the slope, is a smooth, 
comparatively flat submerged plain. 

(3) The notable canyons cut back into this plain, and 
one of them, the Hudson, has been definitely connected 
to a land valley. 

(4) Besides the Hudson Canyon, there is a submerged 
Hudson Channel, which is shallow and flat bottomed, with 
a width of about ten miles, at a depth of 35 fathoms (210 
feet). At the 43-fathom level this wide channel shows a 
delta formation, and this is taken by Mr. Veatch as a 
definite measurement of a long-continued earlier stage 
in the sea level. 

The lowest level which the sea ever reached, as mea- 
sured by these submarine canyons, is represented by the 
Congo Canyon off the coast of Africa, which shows an 
extreme depression to 12,000 feet below present sea level. 
Cutting of this canyon, according to Mr. Veatch, began 
in post-Mousterian (Old Stone Age) time, and the ocean 
did not finally return to its present level until 5,000 years 
ago, or after the beginning of written history. 

Present-day practical uses of this detailed chart will 
include guiding ships by means of echo soundings when 
fog or darkness blot out all other navigation marks. 
Navigators will be able to ‘‘see’’ a transect of the bottom 
beneath their ship as clearly as aviators do a mountain 
landseape under bright sunlight. 


RACIAL PSYCHOLOGY 


STATING that no conclusive evidence has been found for 
racial or national differences in either intelligence or per- 
sonality, psychologists have issued an official protest 
against the ‘‘non-scientific interpretations’’ of racial 
psychology which ‘‘ Fascists are using to justify persecu- 
tion.’’ These theories have been developed, they said, 
not on basis of fact but under domination of powerful 
emotion. Prepared by psychologists who are specialists 
on racial psychology after a survey of scientific investi- 
gations in this field, the protest was issued officially by 
the Council of the Society for the Psychological Study of 
Social Issues. 

Members of the council are: Dr. F. H. Allport, Syra- 
cuse University, Dr. Gordon Allport, Harvard University, 
Dr. J. F. Brown, University of Kansas, Dr. Hadley Can- 
tril, Princeton University, Dr. L. W. Doob, Yale Univer- 
sity, Dr. H. B. English, Ohio State University, Dr. Frank- 
lin Fearing, University of California, L.A., Dr. George W. 
Hartmann, Columbia University, Dr. I. Krechevsky, Uni- 
versity of Colorado, Dr. Gardner Murphy, Columbia Uni- 
versity, Dr. T. C. Schneirla, New York University, and 
Dr. E. C. Tolman, University of California. 
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TEXT OF THE PROTEST 


The current emphasis upon ‘‘racial differences’’ in 
Germany and Italy, and the indications that such an em- 
phasis may be on the increase in the United States and 
elsewhere, make it important to know what psychologists 
and other social scientists have to say in this connection. 

The fascists and many others have grossly misused the 
term ‘‘race.’’ According to anthropologists, the term 
‘‘race’’ may legitimately be used only for such groups as 
possess in common certain physical or bodily character- 


isties which distinguish them from other groups. It is - 


impossible to speak correctly of a ‘‘German race’’ or of 
an ‘‘Italian race,’’ since both of these groups have highly 
diversified physical characteristics. 

A South German may resemble a Frenchman from 
Auvergne or an Italian from Piedmont more closely than 
he does a German from Hanover. North Italians are 
markedly dissimilar from those living in Sicily or Naples. 

More important still, the emphasis on the existence of 

n ‘Aryan race’’ has no scientific basis, since the word 
‘¢ Aryan’? refers to a family of languages and not at all 
to race or to physical appearance. 

As far as the Jews are concerned, scientific investiga- 
tions have shown them to be tall or short, blond or dark, 
round-headed or long-headed, according to the particular 
community studied. In the light of this wide variation 
in physical characteristics, almost all anthropologists out- 
side of Germany and Italy would agree that it is scien- 
tifically impossible to speak of a ‘‘ Jewish race,’’ much 
less of an ‘‘ Aryan race.’’ 

In the experiments which psychologists have made upon 
different peoples, no characteristic, inherent psychological 
differences which fundamentally distinguish so-called 
‘*races’’? have been disclosed. This statement is sup- 
ported by the careful surveys of these experiments in 
such books as ‘‘Race Psychology’’ by Professor T. R. 
Garth, of the University of Denver; ‘‘ Individual Differ- 
ences,’’ by Professor Frank 8. Freeman, of Cornell Uni- 


versity; ‘‘Race Differences,’’ by Professor Otto Kline- 


berg, of Columbia University, and ‘‘ Differential Psychol- 
ogy,’’ by Dr. Anne Anastasi, of Barnard College. 

There is no evidence for the existence of an inborn 
Jewish or German or Italian mentality. Furthermore, 
there is no indication that the members of any group are 
rendered incapable by their biological heredity of com- 
pletely acquiring the culture of the community in which 
they live. This is true not only of the Jews in Germany, 
but also of groups that actually are physically different 
from one another. The Nazi theory that people must be 
related by blood in order to participate in the same c¢ul- 
tural or intellectual heritage has absolutely no support 


from scientific findings. 
MARJORIE VAN DE WATER 


ITEMS 
EvivENCE that during the Ice Age the water off the 
northern Atlantic coast of what is now the United States 
was Arctic in character is given by Dr. Fred C. Phleger, 
Sheldon traveling fellow in geology. Dr. Phleger ex- 
amined cores of sea bottom sediment collected by Dr. 
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Henry C. Stetson, of Harvard University. In them he 
found shells of the one-celled animals known as Fora. 
minifera, very similar to species that now — in the 
waters of the Arctic Ocean. 


THE great New England hurricane last fall did enor. 
mous damage to bathing beaches along the coast of 
southern New England, yet much of the damage js 
already being healed by natural processes, according to 
the report of Drs. Robert L. Nichols and Lawrence (old. 
thwait, of Tufts College. Some of the beaches will be 
in condition for use as early as next summer, although 


others will require longer for natural repairs. The great @ 


damage done by the hurricane was due principally to the 
piling up of tremendous masses of water, when the 150- 
mile off-shore wind happened to coincide with the period 
of normal high tide. The wind caused the water to rise 
from 10 to 15 feet higher than the usual high tide mark. 


DEFORMITIES in children should be corrected at the F 
earliest date possible—a few within the first week of life 
and all before the child reaches school age. Calling on © 
the medical profession to realize the severe mental reac- 
tions and the personality changes that result from uncor- 
rected deformities, Drs. Claire L. Straith and E. Hoyt | 
De Kleine, Detroit surgeons, report on plastic surgery in 
childhood in the Journal of the American Medical Asso- 
ciation. Inferiority and shame, peculiar personality 
traits and anti-social tendencies are likely to develop as | 
the result of such deformities as facial birthmarks, saddle 
nose, hunchback, crossed eyes, lop ears, disfiguring scars, § 


harelip and cleft palate. 


THE U. S. Public Health Service reports that two out 
of every thousand college students in the United States 
are infected with syphilis. The figure was arrived at by 
blood tests of 78,388 undergraduates in more than 500 
American colleges made in a study by staff members of 
the service for the American Social Hygiene Association. 
The significance of the findings lies in the fact that efforts 
to control syphilis in the nation must, to be effective, be- 
gin with individuals in the age-group of first exposure to 
the infection. Control in this age-group, of which college 
students form an important section, offers real and per- 
haps the only hope that the general syphilis rate can be 
materially reduced. 


Pigs on a too-exclusive diet of corn get a disease re 
sembling the pellagra to which humans on the same kind 
of diet become victims, and they can be eurea with the 
same substance, nicotinic acid. This has been demon-J 
strated in experiments at the Lister Institute, London, 
and at the Institute for Animal Pathology in Cambridge, @ 
by Dr. Harriette Chick, Sir Charles Martin and a group§ 
of collaborators. Young pigs kept on a ‘‘straight’’ corm 
ration for three or four months were almost at the point 
of death, with all the repulsive symptoms of advanced 
pellagra, when they were given injections of nicotinic 
acid. Recovery began within twenty-four hours, 21d% 
within six weeks normal health and appetite had been re 
stored. 
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SCIENCE—ADVERTISEMENTS 


PREVIEW OF THE ANNUAL EXHIBITION 


The American Association for the Advancement of Science, The Mosque, Richmond, Virginia, 
December 27 to December 30 


The exhibition of the American Association for the Advancement of Science will this year be 
held at the Mosque, Richmond, Va., Dec. 27-30. Exhibits sponsored by the Association are 


limited to the following categories: 


(1) Exhibits that illustrate scientific studies, phenomena or progress. 
(2) Exhibits of apparatus, methods or materials that are useful in scientific instruction and 


research. 


(3) Exhibits of publications that are of value in the dissemination or advancement of knowledge 


in science. 


(4) Exhibits that are of value as aids in education or research in science. 


We wish to express our appreciation for the cooperation that we have received from the exhib- 
itors who, by their understanding of the above categories, have helped to maintain the high 


standards of the exhibition. A brief description of each exhibit follows. 


AMERICAN INSTRUMENT COMPANY 
Silver Spring, Md. 
Booth No. 54 

Features of the exhibit of the American Instrument 
Company will be precision absorption cells, neutral wedge 
photometers, photoelectric photometers, thermoregulators, 
electric heaters (immersion, room, space, etc.), portable 
cooling units for constant temperature baths, ete., Bar- 
croft-Warburg respiration apparatus, pH meters, circu- 
lating pumps, variable voltage transformers, constant 
temperature baths, ete. Mr. W. H. Reynolds and Mr. L. 
Heiss wil! be in attendance. 


AMERICAN TOBACCO COMPANY 
Richmond 


Booth No. 6 

The American Tobacco Company presents the most 
recent development in its automatic Smoking Machine, 
including the technic used in securing a representative 
smoke sample. There will also be shown representative 
samples from various stages of manufacture and other 
exhibits illustrating the application and results of scien- 
tific control in cigarette manufacture. Mr. J. A. Brad- 
ford will be in attendance. 


BAKELITE CORPORATION 
Research and Development Division, 
Bloomfield, N. J. 


Booth No. 24 

Plastics in the World of Science. The Bakelite Cor- 
poration exhibit will feature a number of interesting ap- 
plications of Bakelite plastics in the world of science. 
The central feature of the exhibit will be an illuminated 
board demonstrating the origin of synthetic resins. This 
chart reduces to the simplest terms what would ordinarily 
be a most complex presentation. Bakelite polystyrene, 
urea, cellulose acetate and phenolic resins will be high 
spotted. Dr. H. L. Bender and Mr. R. W. Matthews will 
be in charge. 


BAUSCH AND LOMB OPTICAL COMPANY 
Rochester, N. Y. 


Booth No. 33 
The display of the Bausch and Lomb Optical Co. will 
give visitors an opportunity to see and have demonstrated 


OwEN CATTELL 


many of the optical instruments made by them. Research 
and Laboratory microscopes, microtomes, photomicro- 
graphic equipment, micro projectors, Balopticons and 
many other instruments will be set up for operation. Our 
representatives in attendance at the booth, Mr. G. H. 
Leffler, Dr. Max Poser and Mr. G. Rohde, will be glad to 
discuss your optical problems. 


BIOLOGICAL ABSTRACTS 
University of Pennsylvania 


Booth No. 2 


An abstracting and indexing service which enables the 
busy scientist and research worker to keep up with the 
ever-mounting current biological literature. The articles 
abstracted are from more than 700 journals published in 
18 languages throughout the world. The display features 
the new sectional plan of publication, beginning in 1939, 
which will enable the scientist to subscribe to the section 
covering his specific field of interest. Dr. John E. Flynn, 
Editor, Dr. Jean MacCreight, Assistant Editor, Miss R. 
J. Feldman, and Mr. Pierce W. Anthony, Business Man 
ager, will be present to explain the new plan and point 
out the time-saving usefulness of this service to science. 


DR. ALBERT F. BLAKESLEE 
Carnegie Institution of Washington 


Cold Spring Harbor, N. Y. 
Booth No. 75 

Differences between People in Taste Reactions. People 
differ in respect to the lowest concentration at which they 
can taste a given substance. The reactions to one sub- 
stance at least (P.T.C.) have been found to be innate and 
inherited. The exhibit features a test of reactions to 
tablets of a rare sugar—mannose. Preliminary tests in- 
dicate that different people get different kinds of tastes 
from this sugar. Visitors are requested to register their 
taste reactions on a voting machine. The records, which 
will be posted daily, are part of a research program. It 
is hoped they may furnish valuable information regarding 
a major sample of the population. Dr. Blakeslee will be 
present at the exhibit. 
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P. BLAKISTON’S SON AND COMPANY, INC. 

Philadelphia 

Booth No. 21 


In Booth No. 21 the Blakiston Publishing Company will 
exhibit a comprehensive collection of texts and references 
in the sciences and in medicine. This exhibit will feature 
the 1938 publications in Physics, Chemistry, Zoology, 
Botany, Physiology, Histology and Medical Science. As 
an added feature, advance information and proof will be 
available on six books to be published in January, 1939. 
Mr. Robert F. Bowman, Mr. E. R. Stetson and Mr. J. 


- Brooks Stewart will be in attendance. 


BOYCE THOMPSON INSTITUTE FOR PLANT 
RESEARCH, INC. 
Yonkers, N. Y. 


Booth No. 74 


_Exhibit of P. W. Zimmerman and A. E. Hitchcock 


Work on growth substances at the Boyce Thompson In- 
stitute will be illustrated by means of green plants re- 
sponding to treatment and pictures of results in the 
laboratory. The exhibit will be limited to methods de- 
veloped and results obtained at the Boyce Thompson 
Institute. Time-lapse motion pictures will be shown at 
intervals to illustrate methods and actual responses. 
Typical exhibits are as follows: (1) Typical responses 
induced on plants by growth substances; (2) the tomatu 
plant as a test object for comparative effectiveness of 
different substances; (3) practical applications: a. prop- 
agation of plants; b. methods suitable for laboratory 
demonstration; (4) natural growth substances and identi- 
fication of applied growth substances. 


CARNEGIE INSTITUTION OF WASHINGTON 
Cold Spring Harbor, N. Y. 
, Booth Nos. 37, 38 

Exhibit of Osear Riddle and Robert W. Bates. ‘‘Pro- 
jactin, a hormone of the anterior pituitary gland’’ is de- 
scribed graphically, objectively and with transparencies 
and movie film on six panels, each 83 x4 feet. The part 
played by this hormone in several vital processes, the 
principles of the method of separating it from other 
active pituitary substances, and also chief relationships 
of prolactin to the total functions of the pituitary gland 
are thus shown. The film records the induction of ma- 
ternal behavior in virgin rats by injections of prolactin. 
Brain and pituitary gland are indicated as the two main 
sources of the abilities of higher animals and man. 


CARNEGIE INSTITUTION OF WASHINGTON 
Department of Terrestrial Magnetism, Washington 


Booth No. 77 

Model of Atomic Physics Observatory. This one twelfth 
size model shows the recently completed Atomic Physics 
Observatory constructed on the grounds of the Department 
of Terrestrial Magnetism at Washington, D.C. The steel 
pressure-tank, represented in the model by the transparent 
Plexiglas shell, is 55 feet high, 37.5 feet in diameter. Im- 
proved electrical insulation is effected by dry air com- 
pressed to 50 pounds per square inch, permitting a con- 
trolled working potential of from 4 to over 5 million volts, 
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The electrode near the top of the tank is a 5-ton steel ball, 
19 feet in diameter, supported on porcelain insulating 
columns. This electrode is raised to high voltage by elec- 
trie charges conveyed from the base of the tank on a belt 
of rubber and fabric. Hydrogen or helium particles are 
produced by a glow discharge at the top of the high- 
vacuum tube and are accelerated down the tube by the 
high voltage, striking the targets with velocities as great 
as one tenth the velocity of light and producing atomic 
transmutations. A prime objective of the new equipment 
is the extension of the department’s measurements, using 
its 1-million-volt equipment, on the forces which govern the 
atomic nucleus. Dr. G. W. Morey will be in attendance. 


CLAY-ADAMS COMPANY 
New York 


Booth No. 28 


The Clay-Adams Company will exhibit a series of circu- 
latory models, also other models, charts and preparations 
of interest to biologists, psychologists and other members 
of the association. The pressed paper models, free from 
plaster of paris, or plaster of paris composition, will also 
be featured. 


DISTILLATION PRODUCTS, INC. 
Rochester, N. Y. 


Booth No. 49 

Distillation Products, Ine., an organization recently 
formed by the Eastman Kodak Company and General 
Mills, Inc., is now engaged in the manufacture and sale 
of molecular distillation apparatus, high vacuum pumps 
and other aids to high vacuum technology. A small 
cyclic batch still complete with the necessary pumps and 
other equipment can be seen in operation. Several types 
of glass fractionating diffusion pumps will also be on 
display. These units operate with newly developed fluids, 
and phenomenally low pressures—less than 5 x 10-8—can 
be attained without the aid of any cold trap. The prop- 
erties of a Vitamin A concentrate prepared by commer- 
cial molecular distillation methods will be shown. 


DUKE UNIVERSITY, IN COOPERATION 
WITH THE VIRGINIA AGRICUL- 
TURAL EXPERIMENT STATION 


Booth No. 36 


Exhibit: Downy mildew of tobacco and its control. 
Materials: Specimens of living infected seedlings and her- 
barium specimens of infected leaves. Microscopic mounts 
showing microscopic appearance of Peronospora tabacina 
and P. nicotianae. Small seed beds with living tobacco 
seedlings showing type of construction and arrangement 
required for fumigation with benzol. Apparatus for 
measuring benzol-vapor concentration, spore traps and 
applicators for evaporation of benzol. Photographs show- 
ing symptoms and effects of the disease, structure of 
Peronospora tabacina, influence of moisture, tempera- 
ture, porosity of covers, ete., on efficacy of fumigation 
with benzol. In attendance will be Dr. F. A. Wolf. 
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EASTMAN KODAK COMPANY 
Rochester, N. Y. 


Booth No. 51 

A beautiful and fascinating exhibit of Kodachrome, 
the direct color transparency film, featuring this material 
in the new professional film sizes up to 8x10 inches. 
There will alse be a display of miniature Kodachrome 
transparencies taken from a great many applications. 
The steps in the manufacture of the Kodak Anastigmat 
EKtar f/2 lens, used on the Kodak Bantam Special, in- 
terestingly displayed. New miniature cameras, an en- 
larger for making big prints from 16-mm movie film, and 
a movie viewer which shows movies in action while they 
are being edited. In attendance will be Mr. H. J. Christy 
and D. R. Farmer. 


FORD MOTOR COMPANY 
Detroit 


Booth No. 29 

This exhibit will be in three parts: Part 1 consists of 
paintings showing the history of the measurement of 
length and several of Mr. C. E. Johansson’s first measur- 
ing instruments used in 1896 to 1903; Part 2, sets and indi- 
vidual Johansson gage blocks and accessories showing 
some uses of same; Part 3, motion picture of Rouge plant 
of Ford Motor Company, showing processes of iron ore 
coming into the plant and being taken away a few hours 
later as a complete car. Mr. O. E. Green and Mr. O. 
Kelley will be at the booth. 


FOREST SERVICE 
U. S. Department of Agriculture, Washington 


Booth No. 5 

The exhibit of the Forest Service, U. S. Department of 
Agriculture, attempts to present several major problems 
of forestry and human welfare. A map in colors shows 
the location and relative size of the National Forests and 
Purchase Unit. It was designed to bring out graphically, 
that, of the total remaining forest area within the United 
States—some 500 million acres—the National Forests and 
Purchase Units comprise 175 million acres or 35 per cent. 
Typical methods are exhibited by which the Forest Service 
‘‘seeks to promote the best use, in the public interest, of 
all forest land and forest products in the United States.’’ 
Fire prevention is stressed as a pressing public duty, 
inasmuch as approximately 91 per cent. of all forest fires 
in the United States are caused by man. Educational 
measures for informing the public in ways of forest con- 
servation are featured. 


THE GENERAL BIOLOGICAL SUPPLY 
HOUSE, INC. 
Chicago 

Booth No. 32 
The General Biological Supply House, Incorporated, 
demonstrates for the first time its complete series of 
twelve colored zoology charts. The subjects are orig- 
inal, all steps in processing them were gone through in 
Chicago and their scientific accuracy has been passed 
upon by leading zoologists. The special soilless plant 
culture outfit is shown as it is used in biology labora- 
tories. Throughout the entire display emphasis is placed 
upon living materials, although representative items from 
other phases of the business are on display. The Turtox 
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representatives will welcome the opportunity of explain- 


ing all their many new teaching materials for the biolog- 
ical sciences. Mr. A. S. Windsor and Mr. John F. Lon- 
ergan will be present. 


GRADWOHL SCHOOL OF LABORATORY 
TECHNIQUE 
St. Louis 


Booth No. 8 

This exhibit will show some of the recent methods of 
laboratory examinations illustrative of the teaching meth- 
ods used at this school. Particular attention is called 
to the specimens of parasites, both eggs and worms. 
Methods of concentration of stools, etc., for the examina- 
tion of eggs of parasites will be shown. Dr. R. B. H. 
Gradwohl and Mr. and Mrs. L. Erskine will be present. 


INSTITUTUM DIVI THOMAE 
Cincinnati 


Booth Nos. 3, 4 

Researches at this institute indicate that living cells 
produce hormone-like chemical factors (‘‘ intercellular 
hormones’’ or ‘‘biodynes’’) which control the respira- 
tion, glycolysis and proliferation of the cell community. 
The effects of the respiratory stimulating factors will be 
demonstrated, the production of proliferation promoting 
factors (‘‘wound hormones’’) by injured cells illustrated, 
and the relationship of these researches to the investiga- 
tion of the cancer problem outlined. Dr. John R. Loof- 
bourow will be in attendance. 


CHAS. T. KNIPP 
University of Illinois 


Booth No. 11 

Experiments in Modern Physics: (1) Active nitrogen, 
50 liter bulb. Also afterglow in various other gases. 
(2) Molecular bombardment, illustrating Bolzmann’s 
law of distributed velocities. Two tubes operated simul- 
taneously. (3) Singing tubes—the production of sound 
by temperature differences. For example, a tube ordi- 
narily operated by heating the tip (Knipp’s singing tube) 
will emit a much lower tone when the tip is kept at room 
temperature and the rest of it cooled to the temperature 
of liquid air. Other striking and weird experiments 
may be performed with these tubes. The above three 
experiments illustrate phenomena in three distinct fields 
of physics. They are interesting and instructive. They 
hold the attention because they are unusual and yet 
simple. They may be viewed at a distance. 


LEANDER McCORMICK OBSERVATORY 
University of Virginia 
Booth No. 76 

The chief instrument is the 26-inch visual refractor, at 
one time the largest telescope in the world. The exhibit 
shows the progress of astronomical research in the follow- 
ing fields: (1) The distances or trigonometric parallaxes 
of 1,350 stars. (2) Motions of 18,000 faint stars (fin- 
ished) and 12,000 additional stars (in progress) giving 
knowledge of solar motion, galactic rotation, stellar dis- 
tribution. (3) Variable motions (invisible companions 
of stars). (4) Double stars, real and artificial. (5) 
Brightnesses or magnitudes of 8,000 stars in sequences for 
long-period variables. (6) Stellar photometry. (7) Spee- 
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tral classification of faint stars. (8) Total eclipses of 
the sun. Dr. S. A. Mitchell will be in charge. 


LEEDS AND NORTHRUP COMPANY 
Philadelphia 


Booth No. 50 

Exhibit includes: Universal pH indicator—a compact 
and completely self-contained instrument which measures 
directly in pH units with electrodes following the Nernst 
equation and which measures in voltage with any elec- 
trode: Improved portable potentiometer for antimony, 
quinhydrone or hydrogen electrodes: Type K potentiometer 
—the versatile general-purpose instrument for precise 
potential measurements: Thermionic amplifier for adapt- 


‘ing potentiometers to glass electrode measurements: 


Speedomax recorder of improved design which records 
at about ten times the speed of the ordinary industrial 
pyrometer: One-ohm resistance standard which estab- 
lishes a new order of stability in resistance standards: 
Dropping mercury electrode recording equipment (includ- 
ing Micromax strip-chart recorder) for laboratory de- 
terminations of the composition of solutions. Mr. C. E. 
Applegate and Mr. E. D. Moiles, Jr., will be in attendance. 


LEITZ, INC. 
New York 


Booth No. 9 

E. Leitz, Ine., are exhibiting the latest microscopical 
and photomicrographic equipment as well as microscope 
accessories and Leica Cameras. The new Leitz Research 
Microscope ORTHOLUX is the most advanced design in- 
corporating ‘many features of outstanding importance. 
The Universal Microscope and photomicrographic ap- 
paratus PANPHOT is of most recent design permitting 
investigatioys in any kind of illuminations so far avail- 
able for microscopic study. Photomicrography in natu- 
ral colors which is made possible with Leitz Rollfilm 
Camera Attachment available for use with any kind of 
microscope. A new type Leitz automatic continuous 
projection attachment available for use with standard 
Leitz Leica Projectors—the ideal projection equipment 
for lectures. Also a variety of microscopical accessories 
and accessories for Leica Cameras. Messrs. F, P. Mul- 
gannon and E. Keller will be present. 


THE LINGUAPHONE INSTITUTE 
New York 


Booth No. 1 

The Linguaphone display at the Richmond Exhibit 
offers visitors something unique in a subject in which 
all of them are interested—language. Linguaphone is a 
simplified method which takes all the ‘‘kinks’’ out of 
learning a foreign language. By reducing grammatical 
memorization to a minimum, this direet conversational 
method really makes it possible for the student to acquire 
fluent conversation in a reasonably short time and an 
ability to read and write in a much shorter period. 
Linguaphone courses are avdilable in 27 languages, in- 
cluding all the important European languages as well as 
Chinese, Japanese and some other Oriental tongues. Mr. 
Max Sherover, president of the Linguaphone Institute, 
as well as his son, Charles Sherover, will greet visitors to 
the exhibit. 
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THE MACMILLAN COMPANY 
New York 
Booth Nos. 52, 53 
The book exhibit sponsored by The Macmillan Company 
is again a spacious and attractive one. Approximately 
seven hundred and fifty volumes—undergraduate and 
graduate text-books, reference books and technical and 
scientific books designed for the general reader, including 
numerous juvenile titles—are displayed and arranged 
conveniently for examination. The following classifica- 
tions are represented: Agriculture, the Biological Sci- 
ences, Chemistry, Engineering, History of Science, Home 
Economics, Mathematics, Medical Science and Physics. 


McGRAW-HILL BOOK COMPANY 
New York 
Booth No. 22 
Advanced proofs of important forthcoming books in 
the field of science will be on display at the McGraw-Hill 
booth. You are invited to see at this booth also an 
exhibit of recent McGraw-Hill books in the field of Agri- 
culture, Astronomy, Biology, Chemistry, Education, For- 
estry, Geography, Geology, Mathematics, Metallurgy, 
Physics and Psychology. Mr. C. G. Benjamin, Mr. §8. 
Everett Field and Mr. N. R. Beers will be at the exhibit. 


MERCK AND CO., INC. 
Rahway, N. J. 
Booth Nos. 57, 58 

The exhibit of Merck and Co., Inc., Rahway, N. J., is 
devoted to a scientific presentation of the chemistry of 
vitamin B, hydrochloride. A large central panel with a 
photomontage background of various operations in the 
study, synthesis and manufacture of vitamin B, has super- 
imposed on it stereochemical models showing the complete 
detailed synthesis of the vitamin, according to the pro- 
cedure of Williams and Cline. Side panels illustrate the 
gradual unravelling of the intricate problem of the 
nature of the constituents of the vitamin B complex and 
the present-day conception of the structure and function 
of the enzyme, cocarboxylase. Dr. C. R. Addinall will 
represent the company. 


THE C. V. MOSBY COMPANY 
St. Louis 


Booth No. 12 

Members of the teaching profession will find at Booth 
Number 12 text-books on many phases of the biological 
sciences. These books cover the subjects of Anatomy, 
Physiology, Hygiene, Psychology, Zoology, Biology, Bac- 
teriology, Chemistry, Public Health, Materia Medica, 
Pharmacology and Histology. There are also at this 
booth many laboratory manuals. One of the books on 
exhibit—Potter’s ‘‘ Textbook of Zoology’’—is printed on 
a green-tinted paper for the purpose of reducing eye 
strain. In addition to classroom text-hbooks and labora- 
tory manuals, there can also be found at the Mosby dis- 
play many reference books covering a wide variety of 
subjects. 
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A Cordial Invitation 
to Members and Friends 


of the American Association for Advancement of Science 


. to visit our booth 
(No. 9) at the Annual Meet- 
ing at the Mosque in Rich- 
mond, Va., from December 


27th to 30th, inclusive. 


Among the instruments to 
be exhibited we wish to 
draw special attention to our 
new Research Microscope 


ORTHOLUX 


with built-in permanently 
aligned illumination system 
and many other new 
features. 


"(Makers of the famous Pics Cameras) Western Agents: Spindler and Sauppe, Inc., Los Ange tak beanie 
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MUSEUM OF SCIENCE AND INDUSTRY 
New York 
Booth Nos. 26, 27 
This exhibition is a presentation of the New York 


Museum of Science and Industry. It aims primarily 
to indicate a few of the various methods employed in 
the museum for the display of exhibit materials of a 
scientific and industrial nature. Some of the techniques 
here shown were a gradual evolution derived primarily 
from past experiences, while others were developed after 
scientific study and observation to determine the special 
likes of the visitor. It is the aim of the museum in this 
exhibition to report briefly upon these practices with the 
hope that they may be helpful to those who are engaged 
in work of a similar character. Mr. Joseph Bracco, of 
the museum, will be present to explain the exhibits. 


NATIONAL BROADCASTING COMPANY, INC. 
New York 


Booth Nos. 17, 18 


The display of the National Broadcasting Company, 
Ine., at the meeting of the American Association for the 
Advancement of Science consists of a visualization of the 
services which radio is rendering the field of science and 
humanities; and will make available to those who visit the 
booth various pieces of literature which will explain the 
work which is being done in these fields. 


NATIONAL BUREAU OF STANDARDS 
U. S. Department of Commerce, Washington 


Booth No. 39 

The exhibit of the National Bureau of Standards will 
deal primarily with the work of the Bureau on building 
materials and problems relating to housing. The Bureau 
publishes the results of basic research on the properties 
and use of building materials in the interest of safety, 
durability and economy. It cooperates in the preparation 
of building and safety codes, assists in the development 
of specifications and gives advice on technical aspects of 
housing. A Geiger-Miiller tube counter, with high-speed 
integrating circuit, designed to operate from an AC outlet, 
will be exhibited. This instrument will detect, by means 
of defiections of a millimeter, one millionth of a gram of 
radium at a distance of one meter. A chart, with samples 
of material, showing the separation of the lubricant frac- 
tion of petroleum into ‘‘homogeneous’’ fractions contain- 
ing molecules of similar size and type. Dr. V. B. Phelan 
and Mr. G. H. Vaneman will be in attendance. 


THE NATIONAL GEOGRAPHIC SOCIETY 
Washington, D.C. 


Booth Nos. 34, 35 

The National Geographic Society will demonstrate how 
its unique wall maps are prepared. Photographs and a 
special display in charge of one of the society’s cartogra- 
phers show new and more efficient processes of map-mak- 
ing, developed in the society’s cartographic laboratories. 
These new processes make the maps of the National Geo- 
graphic Magazine not only timely and scientifically ac- 
curate, but also more easily read and handled, and give 
them greater reference value. Mr. E. John Long and 
Mr. F. B. Colton will represent the society. 
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PHIPPS AND BIRD, INC. 
Richmond 


Booth No. 14 

Apparatus shown is mainly of interest to physiologists, 
pharmacologists and psychologists. For the first time a 
‘‘continuous feed’’ kymograph is being shown. This, 
electrically driven and having eight speeds, obviates need 
for auxiliary drums and careful adjustment in the making 
of long paper records. Also on exhibit will be ink-writing 
levers, time-marking clocks, inductoriums, and a new 
pneumograph with much greater sensitivity than is pos- 
sible with usual types. William Clift, Pat Gaskins, R. R. 
Chappell and A. B. Wigley will be in charge. 


PRENTICE-HALL, INC. 
New York 
Booth No. 31 

Prentice-Hall will exhibit their latest text-books in the 
fields of Physics, Chemistry, Mathematics, Engineering, 
Geography, Home Economics, Agriculture, Psychology; 
also such titles as: English in Business and Engineering, 
by Stevenson, Ames, Spicer and Kettering; Development 
of American Indvstries, by Glover and Cornell; Psychol- 
ogy in Modern Business, by Hepner; The Business Letter 
in Modern Form, by Butterfield; Report Writing, by 
Gaum and Graves; Napoleon: A Doctor’s Biography, by 
Sokoloff, and Ascaris; The Biologist’s Story of Life, by 
Goldschmidt. The text, Thermodynamics, by Enrico 
Fermi, winner of the 1938 Nobel Prize in Physics, will 
also be displayed. 

RADIO CORPORATION OF AMERICA 
New York 
Booth Nos. 19, 20 

The Radio Corporation of America will as usual exhibit 
the latest research advances made at their research lab- 
oratories. 


W. B. SAUNDERS COMPANY 
Philadelphia—London 
Booth No. 13 

W. B. Saunders will exhibit their complete line of text- 
books and reference volumes dealing with the medical and 
biologie sciences. Of special interest will be the new text- 
book of ‘‘ Biochemistry for Medical, Dental, and College 
Students,’’ by Benjamin Harrow; also, Dr. R. C. Beck’s 
‘‘Laboratory Manual of Hematological Technic’’; and a 
new book, ‘‘ Pathological Technique,’’ by Frank B. Mal- 
lory. There will also be new, revised editions of several 
standard works such as Jordan ‘‘General Bacteriology,’’ 
Maximow ‘‘Histology,’’ and Crandall ‘‘ Elementary 
Physiology. ’’ 


THE SCIENCE LIBRARY 


The books of 1938 in the Science Library will reflect 
the scientific progress of the year. They are listed in the 
current issue of THE ScIENTIFIC MONTHLY, which will 
be distributed at the meeting. A reprint will be sent 
upon request. 
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ACCURACY PLUS EASE OF MANIPULATION 
FOR THE RESEARCH MICROSCOPIST 


In the B & L Research Microscope DDE, the 
research microscopist is given the utmost in 
accuracy and precision plus a new conveni- 
ence and ease of manipulation. Greater free- 
dom of access to object, stage, objectives, sub- 
stage and mirror is made possible by placing 
the arm at the front, away from the operator. 


This feature, plus the finest precision optical 
equipment, rugged construction, increased sta- 
bility and a wide variety of available acces- 


sory equipment, fit the DDE Microscope for 
the most exacting research work. Standard 
equipment includes two different types of 
body tubes—binocular for visual work and a 
monocular type for use in photomicrography. 


Full description is included in B & L Catalog 
D-12, “Research Microscopes & Accessories.” 
Write, Bausch & Lomb Optical Co., 642 St. 
Paul St., Rochester, N. Y.— 


See the DDE Microscope and many other B & L 
precision Optical Instruments on display at the 


A.A.A.S. MEETING 
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THE SCIENCE PRESS PRINTING COMPANY 
Lancaster, Pa. 


Booth No. 7 


Publications printed by The Science Press Printing 
Company will be exhibited. Books and journals can be 
examined and orders placed. Blanks for inclusion of 
biographies in American Men of Science and Leaders in 
Education can be filled out. Advice will be given con- 
cerning the methods and costs of scientific printing. 


SOIL CONSERVATION SERVICE 
U. S. Department of Agriculture, Washington 


Booth Nos. 15, 16 


The Soil Conservation Service exhibit is titled, ‘‘Saving 
Our Soil.’’ Six large photographic transparencies in the 
center background depict the successful erosion control 
practices of strip cropping, crop rotation, reforestation, 
terracing and vegetated waterways, revegetation of crit- 
ical areas, meadow strips and contour furrows in pastures. 
Two side wings of the background pictorially present re- 
search data secured on experiment stations, which answer 
the question, ‘‘ What happens when it rains?’’ Bert D. 
Robinson, of the Soil Conservation Service, will be in 
charge of the exhibit. 


SPENCER LENS COMPANY 
Buffalo 


Booth Nos. 55, 56 
The Spencer Lens Company will exhibit microscopes 


‘for high-school, laboratory or research work, as well as 


microscope accessories, microtomes, photomicrographic 
equipment and a complete line of Delineascopes for pro- 
jecting opaque objects, lantern slides or film slides. New 
instruments will be exhibited, such as the Dark Field 
Microscope with permanently aligned illuminating equip- 
ment; the Quebec Colony Counter; the Spencer Spec- 
trometer with camera spectroscope and other accessories 
for teaching; the new Model GK Auditorium Projector 
for color slides (convertible) 2” x2” and 3}” x4”, pro- 
viding unusual screen brilliance and safety from heat; 
and the improved Spencer refractometer. Spencer lab- 
oratory and research microscopes will be featured as usual. 
F. J. Munoz, G. A. Grille, W. D. Mankin and A. W. Craw- 
ford will be present. 


SUPERIOR TUBE COMPANY 
Norristown, Pa. 


Booth No. 25 


This year the Superior Tube Company booth demon- 
strates the theme ‘‘Fine Small Tubing in Action.’’ 
Everything on display will be a working model or a sample 
which can be handled and examined very carefully. A 
television tube and a complete selection of lockseam and 
seamless cathodes for radio tubes will be shown. Get your 
sample box of cathode sleeves from our representatives. 
The mode! drawbench will actually cold-draw tubes from 
.156” O.D. down to .125” O.D. The efficient bright-an- 
nealing furnace will also be in operation. Superior Tub- 
ing is used extensively in a number of fields, including 
radio (both production and experimental), general lab- 
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oratory and scientific instruments, aviation, and innumer- 
able medical and dental uses. Many industrial applica- 
tions will be on display. Our representatives will be Mr, 
Henry B. Brown, Jr., and Mr. Ardrey M. Bounds. 


UNIVERSITY PRESSES 
A Cooperative Exhibit 


Booth No. 23 


The University Presses will again have a combined dis- 
play of their new publications in physical and biological 
science in Booth 23 of the Science Exhibit. There will 
be scholarly journals of professional interest, reference 
works and text-books at the college level. The following 
presses will be represented: University.of California 
Press, University of Chicago Press, Collegiate Press, 
Columbia University Press, Cornell University Press, 
Duke University Press, Harvard University Press, Uni- 
versity of Minnesota Press, University of Oklahoma 
Press, Oxford University Press, Princeton University 
Press, Stanford University Press and Yale University 
Press. Mr. Donald P. Bean, Manager, The University 
of Chicago Press, and Miss Janet Marshall, of Yale Uni- 
versity Press, will be in charge. 


JOHN WILEY AND SONS, INC. 
New York 


Booth No. 10 


The display will consist of the recent books published 
in all the fields of science and technology covered by the 
publications of the company. May we suggest that par- 
ticular attention be given to the following important new 
books: Blackwood, ‘‘Introductory College Physics’’; 
Clark, ‘‘Photography by Infrared’’; Glockler-Lind, 
‘*Electrochemistry of Gases and Other Dielectrics’’; 
Clements-Shelford, ‘‘Bio-ecology’’; Goulden, ‘‘ Methods 
of Statistical Analysis’’; Rider, ‘‘An Introduction to 
Modern Statistical Methods. ’’ 


THE WILLIAMS AND WILKINS COMPANY 
Baltimore 


Booth No. 30 


The Williams and Wilkins Co., of Baltimore, will 
exhibit their most recent books, as well as their whole 
group of scientific periodicals. Among the new books 
shown will be the $1,000.00 Prize Manuscript Contest 
winner, ‘‘Biography of the Unborn,’’ and Dr. Robert 
Hegner’s ‘‘Big Fleas Have Little Fleas,’’? the manu- 
script for which was submitted in the contest. 


DR. LOUIS B. WILSON 
The Mayo Foundation, University of Minnesota 


Booth No. 40 


A method of mounting and projecting 35- and 16-mm 
film pictures in glass slides without masking in the slide. 
Each slide may contain any number of pictures from 
one to twenty. Slides all pass in same direction through 
adapter. They are held in exact focus, therein. The 
adapter provides ‘‘masking’’ effect. It may be easily 
constructed to fit any large projector. Dr. Wilson will 
be present. 
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VISIBILITY 
This Water Bath finds literally hundreds of g 
laboratory applications involving temperature “ 
control not exceeding 0.05°C. The Pyrex : 
jar with 1/4” thick walls offers complete visibility. The low-drift immersion heat- s 
ing units afford quick heat dissipation and instant response to the “on-off’’ control. — as 
The combination of auxiliary and intermittent heaters in conjunction with the mer- : 
cury thermoregulator provide rapid heating and close thermoregulation. The stirring a 
motor is non-sparking and the 12x12” Pyrex jar is mounted on a cork cushion. ae 
17586—Constant Temperature Water Bath, for operation ie 2 
up to 60° C, complete as illustrated ........... $85.00 sees 
17587—Constant Temperature Water Bath. Similar to a 
the above but for operation up to 100°C ...... $92.00 wok 


These Water Baths are completely described on page 865 of our 
new Catalog 5 and other types of Water Baths are shown on ; 
pages 860 to 875. If you have not received your copy of this ro 
new Catalog, it will be sent to your laboratory on request. 


CORPORATION 


W 39 Russell St., Rochester, N. Y. 
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ACCURACY PLUS EASE OF MANIPULATION 
FOR THE RESEARCH MICROSCOPIST 


In the B & L Research Microscope DDE, the 
research microscopist is given the utmost in 
accuracy and precision plus a new conveni- 
ence and ease of manipulation. Greater free- 
dom of access to object, stage, objectives, sub- 
stage and mirror is made possible by placing 
the arm at the front, away from the operator. 


This feature, plus the finest precision optical 
equipment, rugged construction, increased sta- 
bility and a wide variety of available acces- 


sory equipment, fit the DDE Microscope for 
the most exacting research work. Standard 
equipment includes two different types of 
body tubes—binocular for visual work and a 
monocular type for use in photomicrography. 


Full description is included in B & L Catalog 
D-12, “Research Microscopes & Accessories.” 
Write, Bausch & Lomb Optical Co., 642 St. 
Paul St., Rochester, N. Y. 


See the DDE Microscope and many other B & L 
precision Optical Instruments on display at the 
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New SERIES 
Vou. 88, No. 2296 


FripaAy, DECEMBER 30, 1938 


SUBSCRIPTION, $6.00 
SINGLE CoPIES, .15 


SUGGESTIONS 


Hill’s 
_Histology and Organography 


Dr. Hill develops the subject easily, bringing out 
clearly the fundamentals, and stressing theory 
only when it will simplify subjects or aid the 
student to retain the important fundamentals. 
He considers each organ and system compre- 
hensively, yet concisely. Seventh Edition. 


By CHARLES HILL, B.S., M.S., PH.D., M.D., formerly Head 
of the Department of Histology and Embryology, North- 
western University Medical School. 530 pages, with 312 
illustrations. Cloth, $3.50 net. 


Frobisher’s 
Fundamentals of Bacteriology 


This is a text on the Fundamentals of Bacteriol- 
ogy. The use of the microscope, staining meth- 
ods, morphology, ete., are given in detail, then 
followed by descriptions of the various bacteria 
and their effect on food, clothing, industry, agri- 
culture, ete. Finally, Dr. Frobisher shows how 
bacteria affect the body and how the body in 
turn resists disease. 


By MARTIN FROBISHER, JR., B.S., D.Sc., F.A.A.A.S., Associ- 
ate in Bacteriology, The Johns Hopkins University. 474 
pages, 230 illustrations. Cloth, $3.25 net. 


Greaves’ 
Elementary Bacteriology 


Dr. Greaves’ presentation is orderly and logical. 
The student is soundly grounded in the funda- 
mental theories and facts of the subject, then 
led into a discussion of bacteria and its relation 
to the life of man which takes up the entire 
second half of the text. Third Edition. 


By JosepH E. GreAvVES, M.S., PH.D., Professor of Bacteriol- 
oBy, Utah Agricultural College ; and ETHELYN O. GREAVES, 
M.S., PH.D. 562 pages, 147 illustrations. Cloth, $3.50 net. 


Drew’s 


Invertebrate Zoology 


The student is here provided with a working 
knowledge of comparative anatomy and an ap- 
preciation of the adaptation of animals to their 
environments. The laboratory instructions were 
prepared, not by one man, but by a group of 
men—all experienced teachers. Fifth Edition. 


By GILMAN A. Drew, PH.D., Formerly Woods Hole, Mass. 
Revised by JAMES A. Dawson, PH.D., Associate Professor of 
Biology ; and LEONARD P. SAYLEs, PH.D., Assistant Professor 
of Biology, The College of the City of New York. 276 pages, 
illustrated. Cloth, $2.25 net. 


Williams’ | 
Personal Hygiene Applied 


This presentation of personal hygiene has gained 
unusually wide acceptance because of its sane 
approach to daily health problems. Dr. Wil- 
liams’ purpose is to help the student ‘‘to live 
most and serve best’’ and as a result his writing 
is impressive and intensely interesting. Sixth 
Edition. 


By JESSE FEIRING WILLIAMS, M.D., Teachers College, Co- 
lumbia University. 627 pages, illustrated. Cloth, $2.50 net. 


Bauer & Hull’s 


Health Education 


Bauer & Hull’s Health Education of the Public 
is a description of those methods that have been 
proved in the actual experience of the authors. 
It is particularly recommended for its full de- 
scriptions of the various technics and the prac- 
tical advice and guidance it gives on obtaining 
accurate health information. 


By W. W. Bauer, B.S., M.D., Director, Bureau of Health and 
Publie Instruction, American Medical Association, Associate 
Editor of Hygiea, The Health Magazine, and THoMAs G. 
PuH.D., Director, Scientific Exhibit, American Medical 
Association, Associate Professor of Bacteriology, University 
of Illinois. 227 pages, illustrated. Cloth, $2.50 net. 


SIGN AND MAIL THIS ORDER FORM TODAY...... 


W. B. SAUNDERS COMPANY, W. Washington Square, Philadelphia 


Please send me the books checked (\/) and charge to my account: 


Frobisher’s Fundamentals of Bacteriology ..... - 8.25 net 


{Fret Histology and Organography ............ $3.50 net 
Greaves’ Elementary Bacteriology ..... 8.50 net 


Drew’s Invertebrate Zoology ........cccccccccese $2.25 net 
Williams’ Personal Hygiene Applied ............ 2.50 net 
Bauer & Hull’s Health Education of the Public . 2.50 net 
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ATHLETIC INJURIES 


Prevention, Diagnosis and Treatment 


By Avueustus THORNDIKE, JR., M.D. 
Surgeon in the Department of Hygiene, Harvard University; 
Assistant in Surgery, Harvard Medical School; Associate 

Surgeon, Children’s Hospital, Boston, Massachusetts 


12mo, 208 pages, illustrated with 104 engravings. 
Cloth, $3.00, net. 


This work reflects the author’s experience PHOTO-ELECTRIC 
FROBER- 
as surgeon in the Department of Hygiene at FAYBOR C 0 L0 R | M E TE R 
Harvard University. The book will be in- 
valuable to all who deal with athletic train- For the accurate determination of carotene (pro- 
e ing. It presents the factors incident to the | vitamin A), in milk, butter and other food prod- 


1. Calibrated so that dial readings may be 


the different types of injury and their path- 
a ological nature and it is concluded with a 2, Entirely self-contained and complete. 
=) concise description of the diagnosis and the 8. May be used for other colorimetric 


a treatment of practically every injury which work by changing removable filter. 
# may occur as a result of participation in 4. Simple to operate. 


af sports. Used by experiment stations, dairy and feed con- 
a4 trol laboratories. Send for descriptive literature. 


= Also manufacturers of the BIO-PHOTOMETER, 
2 LE A & FEBIGER a standard clinical, diagnostic instrument which 
é: gives data in relation to the vitamin A status of 
W ASHINGTON SQUARE the subject tested. 

Philadelphia, Pa. FROBER-FAYBOR CO., 803 cook Bid. Cieveland, Ohio. 


American Men Science 


A BIOGRAPHICAL DIRECTORY 
EDITED BY J. McCKEEN CATTELL AND JAQUES CATTELL 


The first edition of this BlocRapHicaL DirEcTORY OF AMERICAN MEN OF SCIENCE was published in 
1906, the second edition in 1910, the third edition in 1921, the fourth edition in 1927 and the fifth in 1933. 
The present edition contains the records of about 28,000 living men of science, as compared with about 4,000 
in the first edition. No single book of reference can cover the whole of North America and all lines of 
=: activity; it therefore becomes necessary to prepare special works. This volume, devoted to the men of 
ce science, sets standards in its treatment of a group on which the material prosperity and intellectual leadership 
i of the country depend. 

y The book contains viii + 1608 pages. It has been edited with great care and is believed to be as complete 


and accurate as any work of the character. It is well printed by The Science Press Printing Company; the 
high standards of the typography and binding of the book are representative of its contents. 


> 


Price: Twelve Dollars, net, postage paid 


THE SCIENCE PRESS 
LANCASTER, PA.—GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 
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Ideally suited for the precise 
determination of: 


Lead - Fluorine - Arsenic - Lactic Acid - 
Iron + Indole - Carotene - Chlorophyll - 
Xanthophyll - Phosphorus - Vanadium - 
Titanium - Lactoflavin - Copper - Vanil- 
lin - Creatinine and Dextrose in Blood - 
Yeast and Bacteria Suspensions - Metha- 
nol - Oxyhaemoglobin - Sulfanilamide Hy- 
drogen Sulphide - Ammonia - Color of 
Water. Organic Spray Residues such as 
Nieotine and Phenothiozine. 

Also used for many other substances, 
and for practically all clinical determi- 
nations using color reactions, such as 
blood and urine analyses; turbidimetric 
measurements; color control work with 
oils, beverages, etc. 


Write for Bulletin 1025-A 


For Precise Photometric Analyses by 
“Colorimetric” Methods 


NEUTRAL WEDGE 


PHOTOMETER 


@ A permanent glass neutral wedge is used as a standard ... once cali- 
brated, it remains so indefinitely. 


@ Measurements are made at wavelengths where maximum absorption by 
the solution occurs, giving great sensitivity and-easy brightness- 
matching due to lack of hue differences. 

@ Quantities less than 1/10 cc. can be used. 

@ Quantities as small as 10° grams of certain substances are accurately 
measured. In the analysis of lead by the dithizone method, for in- 
stance, it is possible to split the range 0 to 1 gamma into 20 parts. 

@ A great time saver, because preparation of standards is not repeated. 

© a spectrophotometric curves are produced for any colored solu- 

on. 

®@ Glass filters are available for all parts of the visible spectrum. 

® Band width of filters at 50% transmission is 10 to 20 m mu. 

@ Centroid accuracy, +1 m mu. 

@ Many mechanical features make for years of troublefree service. 

@ SOME PROMINENT USERS... U. S. Dept. Agriculture..U. S. Navy.. 
U. S. Treasury..Bur. Internal Rev...Dupont Co...National Canners’ 


Assn... Wallerstein Labs...Maryland State Dept. Health..Univ. Min- 
nesota..Mass. Inst. Tech...and others. 


AMERICAN INSTRUMENT Co. 


8010-8020 Georgia Ave. Silver Spring, Md. 


Extracting Apparatus 


(patent pending) 


Period of Extraction Less than 3 Hours 


Apparatus which will shorten the time, and simplify the 
procedure, for extracting urinary estrogen has long been 
needed for study of functional disorders of the female geni- 
tal tract. Now, Empire announces that such apparatus is 
available for the gynecologist and laboratory technician. 


In a paper by Drs. Leiboff and Tamis,* the advantages of this appa- 
ratus are described: ‘‘The extraction of urinary estrogen is com- 
pleted within three hours, and has given us results which compare 
favorably in every way to other methods.’’ 


The use of this apparatus combines all the advantages of previous 
methods of estrogen extraction, with a period of extraction of less 
than three hours. 


*“A Rapid and ~ yore Method of Extracting Urinary Estrogen” 
by S. L. Leiboff, M.A., and Abraham B. Tamis, M.D., in the Nov. 
1938 issue of the “Journal of Laboratory and Clinical Medicine,” 
pp. 178-180. 


Price Complete—Pyrex Glass Construction—$22.50 
Reprints and Descriptive Interature on request. 


Empire Laboratory Supply Co., Inc. 


507-559 West 132nd Street, New York, N. Y. 


} 
9 
i 
a 
| 
ere rinary strogen 
| 
i 
4 
— 
& 4 
: 


10 


VoL. 88, No. 2296 


Stereoscopic 
Dissecting Microscope XV 


with 
Inclined Eyepieces and Large Field of View, 
Revolving Objective Carrier, 
Built in Illuminating Device for 
Incident Light 
Magnifications: 16 to 216x 


Leaflet Micro 510 upon request 


CARL ZQETSS5, tau 


Fifth Avenue 728.80. Hill g4re¢0t 
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